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(2) 

/ 

$nt*o, adeemm*. 2rS:fT:£rt]fcfT io 

W*lC«tt-r*5>J*l^ie*i€:#U, *JE*fi*HI©-« 
MfettJI ifto Z. t *«r*fr*W*9i 1 E«© 

-t-OSfMAtt; 9 0° J: 0*#^«fc3fc 
[W#S4J iNEtt*l*£fli/i)i'fS*mtt. Btfctt. 
JS1 -.3BtOlflL 

Mo 

«*a*iTv>* £ ifciMrakt-rSHiM&jSSIt.- 
MjftR?] if?#3il Sfcll2i:BtolfloBa 

E#«tt*mo»ri6iwffl ir»*WK«**«iEieaiitK» 

mmz^fr, ME»*KlC*MS-frfc»S©i£i!WlJ&<9 

»iit6»*a 7 sfctt 8 Ewom^ «o.«ii*a. 

1 0 ] M$g 6 CBttoMttJft&BoKJfi 
*ttT*oT. « ; faRS:BI*3K7, 8, 9 «HvJ"ftj&»fc 



2 

[0 0 0 1 ] 

**ttK*jssft&xYEPJSUE»i, xYE^r B i©iPi 

b. KXB&*ahl?S**J&-f 
fc«T *ffi#i&$®Ett±ttttaftJI-?ao fcfcritt b 

Hi»»*o^ttn« ; f-ai-t.bT, ±E4t^Wi«3fcfls* 

[0 0 0 2] 

[*#*©&«] «*, m^jftm^ tbTiuim^ikffl* 
&m/imm/$Lmm. (HTMiMiiKt) *>«®« 

P. Dyke& W. W. Do 1 an. "Field 
emission". Advance in El ec 
tron Physics. 8. 89 (19 5 6) $>2> 
A. Spindt, "PHYSICALPro 
perties of thin— film fiel 
d emission cathodes with 
molbdeniumcones". J. App 1. p 
hy s. , 4 7, 5 2 4 8 8 (1 9 7 6) WetlT 

[0 0 0 3] MIMl^JiUTllC. A. Me a 
d> " The tunnel— emission am 
plifier, J. App 1. Phys. . 32, 6 
4 6 (1 9 6 1) f*J*6nT^5. 

[0004] amfemmtttsimtt-awt b-na, 

M. I. El inson, RadioEng. El ec 
tron Pys..l0. (1965) m 

[0005] aw&mmtttktH****, &m±izj&$L 
^txfc/jNffi*©»^ic, mmizwtriznffi&m.-rz.tiz 

©aiBeiism ; p*ai* ; ftbTa» iieiu>v>f 

tc=k-5SnC>2 W&&m^1th<Z>> AuWM\ZJ:Z>h<D 
[G. Di t tmer : "Th in Solid F i 
Iras", 9. 317 (1972)]. 1 n2 O3 /S 
n02 WB\Z£2>h<0 [M. Hartwel 1 and 

C. G. Fonstad:" IEEE Tran 
s. ED Conf. ", 519 (1975)], ft — 

tf>mm\z&z>b<D m*t\:M£. 1 2 6#, mi 

^, 2 2H (1 9 8 3) ] f^iSSntl^. :il6 



43 §§¥10-283912 



3 

iwiHid^^x 1301 «s«t*s. 1304 itmnte. 
»it, H3«jsm©/^->K. x^y^T»jsanfc 
sfco. w&<Dmn.7*-$ >#t 
Djtfn-samffiaJckom^ttmasi 3 o 3«^n 

ft. «. H^O^WaWWILtt, 0. 5~ 1 mm. W 
tt, 0. ImmTRfiSnTViS. «^M£ttSU 3 
0 3©{4ffiSlX^f'-3^T«, ^BjjT*ftft©T^5£EI 

[ooo6]«, cn&oaaiessiwfifcma^ic 

#>am 7 * - s > y t m tftoft « jet z t tct 
oTm^msBi 3 o 3£»j6£-r*©* t --»fflT*o 

fc. ®m7*-5>^*<tttmifE^«tt«Ml 3 0 4©i 

M. 3 0 3tt»«tt*lll 3'0 4©-*K 

5B4bfc«Kftifi*6«^*fflftff5%>OT*ft. MSB 

». ^«tt*^i 3 o 4tc«ffi^En*ou. ^^irmsit^ 

«T;:£K«fc0. «Wm«l 3 0 3 J;r>ti J f £^fca^^t 
L#>ft t)0T-J6 ft. 

[0007] ±jfi©«®gj»a!«-?*m*^tt. 

JH*eT«jfi'bSST**^t35»6. *®«©tofcD#&: 

*^£E^J»j5fcT*ftfijj£*«*«. -^-t, 

tf, *S«k*-A$>. S^gg^fttf <=>toft. ^&©S 

a ammwatKB (Aaeft& «>*.&) x^n^n 

fcf, «r MBS 64-031332 » H¥ 1-28 
3 7 4 9^&«. 1 - 2 5 7 5 5 Z^^HM) . £&. 

ntf&&&^#©rais«6a«*t>. B3E#s!©*sgii© 

££l^£fe#fcSjH&«T*ftH*#J«£«tf i *tfS 
ns. (mtfU SP5066883 -5f ^*ffl#) . 
[0 00 8] u^T, SBfitt&MHFittttft^ftAil'iH 



(3) 

ft75*WJTft ft. H ©ct 5 fc W*W A tf *ttMAfcJ: 

8 - 3 4 1 1 o%^8i:^nxi^. 
[0009] m\zmm&mmm?i&tiim?zffii&irz>m 
m&mwKDKmz. mmo>&w.\zmm<Dm2xMtiLvim 

d ft. 

[ooio] * ; ?stuTa»o«itie*s!« : ?ttHi* 

io ■ft*a*B«©-HB©MaH£ £#-€-© A - A ' 

mzm 1 2 i-^-r. 012 \z&^x. 1201 tam^ai 

120 

2 1 1 2 0 3 \$~i£<Dmmzmxxmw2nrznM, 1 

2 0 4 tt*^;tttB«fc£trlWJl, 1 2 0 8 ttf»tt«E 1 2 
1 0S»«l/fc»«j95^*6ft47i-Xj'U-hT 
■ft*. tftSt. ^n6*rt«K»ttfc^H*©JI3S«F 

ft. 

[0011] 

tt, *©£5ttlHIHjfc3&**4. 

30 [0012] fSjg^^s-^mffi^ss©^nt«t 

K(cM«IA<Q]Meil (-*tfc»j«*nft 
«»lit>£tf) KttttU.fc«£. WMEi##-5XT 
*ftfc«&**«W»IE*fc«*&*. So fcttMCDfttf* 

^UT»«tt»*©w*«iid>S"tt. «st*«±»-rft. 
amuTm^ttiaaft^ric-rft^ «**tt*K©iS8i** 
40 nsfli^ifcmao^jR^ft-rftfc©. «^»ia**««. 

tot). tt*tLT« ; fjBOm : f»m«»*ft**< IT 

[ooi3] *^Bj©ew«. coj:"5ft«*aiB(oiai 

iiTjffitrisuT. mm&wrn • E^lcs^i^ ^ ^T-©IR$ 
toft r t \z& 0 c t (rft ft. 

[0 0 14] 

50 iwimzMik-rzrzvxD^®) r©aw*»ricfftfc* 
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5 

z<Dnm$iz, mmtt j $e>jjm\z&K)M&L2?iitmn& 

»J*S«t*l»T, S9E*«tt«R©ifi»©MEE«£ 
■ 3ffiftK£JiaU £©*e»Rtt«rE26««fc0£iiix 

[0015] x«±k»j£S*i&bm*©i**©« 

tt#£n3S$#©ifi£l©iMfeEii££, WES«<t OSS 
5. 

[0016] unKituf. ***##-r*i»n. 
c«t-pTBSjJbsn, *»o«»Btn*** < *«bT , b, 
ci£a<s©a*i».ik£*T.a. 

[0017] s&fc#fs9ma, mzm^tettimTum 

ff*fAjfcff«K»i*-r*ff*siE»t, 
*5«j*iftnc5ij*t»i«rr*w*i^E*t«:*'b» we» 

*iK©-BB«. C©5!#fl]E»©JI£. fT#flJE»©li 

r*. 

[0 0 18] ffiE*«£iVIR£J:lMtEI&ftK 
ICiM^tfcS^, ^©^MA«, 9 0° J:9*£^ 

©*<teitsn-5. 

[0019] ifc, mmmmmz&i$.?z*mti>T, 

[0 0 2 0] Sfc. MEJIIHIJ&ltJItt. tf!rEil*«ttSH* 
tl, K«6ii:H(CJ;^TmIfe««<4»^©jG^©HtIfBE 
[0 0 2 1 ] SEfc. #5E9i©HfWBrio81ttt. - ©J; o 

ta5it*«f«tt5. ffiEttcffil*. *. 
£©*§£•> S&lcfflEttiKtt. ii(IE*6»Kt*tt!S 



(4) 

-5c £fc> tiiEEtttt« WJlr<t 0**^4 
[0 0 2 2] 

01 (a) l**%^©-&K&&l;:ttSiltftjgj£ 
SB(D— Vtr^-TiMABTftO. RBB (b) te^©A- 

io Xtt©E*'T?<&<«rJMfcUfc (d^T'«^©rt©3^>©m 

^*m*^©*H*) tfiiisi o 1 1, sjtflei i 
«o*t^iiio2, i o 3 tm^tttijwswr* 

**ttftR 104, fffil 0 2, 103 t^HggnSB© 
««««OffiU«fc*IS*X, YES1 0 6, 1 0 7S 

tfttx-YE*ra£ttirrs«*Bi o 9 tT««sn 

Tl^. *giBkJi 1 0 8 1 0 3 t&?Z>ffitt<Dmm 

20 [0 0 2 3] 1 0 4 tt*«tf#8sfc«fc O JE?J$ 

-T-5*^ 0 2 tr^Lfc«t5tC> #4$tlfc»2 0 1^ 
»#*B2 0 2 tg»tSM5 6ittl.ir s = r s 
L+tLc o s fl tU5ST«$ft5fIHWtn 
*. HET. r s«S#»®2 0 2©«B3i^, tLH 
2 0 1 ©*KS*. r s L ttttffi 2 0 1 .h&tt^H 
2 0 2 t©ra©#B5i^T$)-5. 
[0 0 2 4] a#©?&#. ^7XfOf*MlT(l 

c: ©assgft isix^j^- gtf z. t e.n 

T&tK ttM^0 = O° T*»»4»ni£3ft«t). K90 

30 0 -ett*tt»ffi©at:***«*&*. e<i 8 o° t**k 

0 2©^®3S^^-^x-*n^ffix^;m : -r s 
ig©*®x*;u**- r l fcjfc^TiS 0 *<>h£ < & 

[0 0 2 5] ^©affix*;^— lOOerg/cm 
2 EJrFT*S©CttLT, E&Kffll^Sna&S (a 
#, £. 7^5 = 9A*) O«lX*M-IJ5 0 
40 0~5000erg/cm2 Ta&Sfc©, ?£?B«jfn^> 
t^tz^Tt£<. 8*ftK2 0 , 'tftt), BWEittt: 

*J&**M> tT t * MSB Lfc^ifr&tfSBifersfr ttT 
**. fIT, m®10 3jfi^©E^^ 

«gg:I10 8Ttll, ^O»RI10 8©*ffiX^ 
^-^Sffil 0 1 ©-?-nJ:0/h$< t. Kffi4«XC^& 

[0 0 2 6] 3gt»*Ktt**©»J«i:*fi»l»»T 
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(5) 

7 

mom \z l rmm z #4f z m ^& i~ =t o mm lt t» 

[0 0 2 7] Mir, «1I<bi*«tt«BI©t§*fWftfiXl/ 

ic <t s tt^ i^am l±© /i ; 7 y * i t» e> tarn l ^ms ic*f 
k a* tB * c: £ < a * . * "3 T*6i»Ji © JB©«T 

«^jw*^&«i«T**«tt*R©*a*«£TOi£fc 

0, MB:7*-5>^KJ:0#jSr<&*»ft©tf&"D# 
•5c 

[0 0 2 8] £TF, Hffi«r#!Hl/tt**6», 01©giffl 
«JdU3«fctf«ii^JB£Bl9rr*. 0 3 (a) - (f) 
tt, Il©ajt%MB«:jR-r±ffiHT**. 0 3 (a) ~ 

(f) Ttt^0*«5SS±f;>t*LTia^ig«:3 X 311© 
st9fflli&U rn€>S:fT?"W»CV h U ^XE*IUfc0!l 20 
Sr^-To 04 1 . 3 0 2, 3 0 3«— ^<DM^%M. 3 0 
6l3SBl©Ett, 3 0 8tti6l©E*3 0 6 ££2©E 

§3 0 7 tor^mmmm^ 3 0 7 »jg 2 oes. 3 

0 4tttftliiSMffiOl. 3 0 9teft2©Eii£3 0 
7 it!3 0 2 t**»rr*fci6. JgiI3 0 8l:M 

[0029] jfe-r. ^tosfe#$nfcs*tr. m^mmo 

EPWJ, ttjSfcfr^, -^(D$ftI3 0 2, 3 0 35:1 

errs (0 3 (a) > „ m^mm^m^mtLxit, 
mmm. ^x^cvd^©^ 30 

[0 0 3 0] ^KSg 1 ©E8I 3 0 6 4 (0 3 

(b) ) . fgl©Eil§!3 0 6 (X#|$JE») ttfc^Wf 
3 0 3l:8it5<tpl:M^n5. ft, E^tt, HI* 

f HT", PJlTj±«WJSlMii#»£tt4, JPd^-^h 

[0 0 3 1 ] JIMi£l*K 3 0 8 £Ufi£T4 (0 3 <o 

(c) ) „ ^eDHMI6»Mt3 0 8tt»— ©Eillt*— o 

*-?««3 0 2©S5«Ofc«)©3B3 0 9 ^KltS. £© 

T5fc©T*n«fi<. s i 02 mm j $>&mf& 
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[0 0 3 2] K\Z. m 2 ©EiSS 3 0 7 £7£fi£T4 (0 3 
(d) ) „ ff§2©E*l3 0 7 (Y^lfilESg) liJfc^fMi 

3 0 2Cft*««»i«sn«. 1 ©emu 

3 o 6 tmmtt&tfmmpim-e&z. n<o£?\zm2 

©ESI 3 0 7©H*ricfcJ:OX£lSlE»£Y2Fl6jB*tf*S 

[0033] m^k\zm.i-m^m^.m(Dm 3 0 4 

m Offlx 3fi, .K-.9«) **^js£-T* (03 (e) ) . 
«^ttffl«»J*ffi©IR3 0 4 (£ff£*£Ht?&). <D 

[0 0 3 4] *«Sr«SS#^-S«fc«k D*MM±fctt 

d, Pt, Ru, Ag, Au, Ti, In, Cu, C 
r, Fe, Zn, Sn, Ta, W, PbWffll^n, 
ffiE$K©B*a4W**©Blfc4fe§to»'&fc4il* 

[0035] Knmi4S?M««fie#m*4^«^oK{k 

ttOlRte^ffltTiO, BMW. »*L<tt»A~»=f 
A, J:05f*L<«. 1 0 A~5 0 0 A -5 St iti 

f£S5«£S3&U ->-hgjn«. 1 03 ~l 07 o/n 
£LTiA4. 

[0 0 3 6] ^Wmmt\^X\t^yzfU\f.)V7)Vu- 

»»©«iBx*;u*-#i««r»g«iMia«** < & o . « 
iSx^;m : -«KW«^^©ia^Jt<&±tf5tfi*<£<^ 
«. j:oT*38MTaK*r**ii©*-*pi«ttifit)*e. 

[0 0 3 7 ] *»#-§-««©A#«**»f5<t6tf, ft 
S©«j»S:^T^-5geT*n«t*©J:5^^e*ffl 
HTt>«toft^»3iS, #tc, +»ng*»6Jfc+ng8ft© 
«HT«fP*« T"TI8T*0*aiJ&*iMJ (C»fi£T*# 4 -f > i7 
5?xy h*^©fe©/5^^L^. -f >2isjLy h*iC© 

mm. mx*)l*-\Z&-oTWi&Mz§a.m$:Mf&-£l*T 

[0 0 3 8] 13TI1 9^ J PB5»©*S:0^Lfc*i, 
[0 0 3 9] ifclC, ItL, **tt»H3 0 4©gE& 

tr, «ii©^bL^m^ffigi5 3 o s^^fs (0 3 

(f) ) . '©ii^7*-5>^('ctt9««tt»P3 0 

flsufcS5tt*«»j«$n5. KaMt^mT-ataiffl 3 o 5 s 

mrfLTZo a*7*-5>i/©«lxjS^©^J*04(C^ 
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T. 

[0 0 4 0] 04 (a) . (b) \Z&tfZ> T 1 RZST 2 

Msec. ~10msec. . T25:10//sec. ~ 
10 0msec. «hU H:£j£©$ti^fi 
>^/i;i/7.©tf— i7«JE) H 04 (a) <D<t^lC-S 

[0041] a#, »«y*-s >^sasroi*7«, = 

gg©«ffi, 1 Vlg€lET, »^mSS?r 

fcP#, ffl«7a--5>^***7i:-r*. 

[0042] .^-UT*K*^ft:*^*inJ»«ia. Stg 

[0 0 4 3] fc*S, 7*-5>^£*M.fc*-?-fc:B:iStt: 

ttt, n©isK«fc?>. m^mm. i f ,.ttm«ati e 
a, w«^«©#7>£^rr3#HaT-c\ 

ttfT**. H©»H«tt. M* ?"*»n - 

iia»©*sffl©»jR. mmwrnnmrn 

istMiiiTii r;i-^>, t;u^t>> t;|/+> 
©iBtefcgMb***. 3f#*R<t**a» 7;io-;u 
7^fth*«, yh>«, 7 = >et> 7iy-;K 

*, JMfcftKH:. 7°DA = >/«t<i:C n H 

2n+2T«Stt*ttfrgMb**. x^>, ^DKU>a 
^c B H2n*f©aJ**'e*4nft^ftSi«ft;**, "<> 
-t?>, h;i/x>, *9s—)V. *;ua7;u 

ftH, 7th7^ftH, 7-feh>, pi^X^JUdr 
e L < SMfrT *«k 3 left*. 

[0044] jsttftxacHTWfttt. H7-mitfti ft 
[0045] mmK&R#tt.&tot\t* 

7 h (^t)(0-2>HOPG, PG, GO SrS-a-r^ (H 



(6) 

OPGHggm^7 7 7'f HOttMft PGteiSS 

n&>&*2 o o Am&i-cfe&mmtftt&ntzbv. gc 
*<&ofct>©&»-r. ) (7^77 
7 h©«*sa©fi£*«:trr) t*o,- -e-©iitfftt, 5 

0 0 A«T©3SH<i:T-?>©7W£L-<, 3 0 0 A£AT© 
SBffltf -5 £ <briU D» * t 

[0046] c©«t3*xesiiST#5nfc« ; f-asK» 
io txtt. s^bxasfi^ lia. ^©xa 

[0047] maEfStt-fbciST. ia'gftLtw 
»#>7*tD-^u-!t5>7 p ^fflK z\tifrt>m&.-tz> 

20 #©#£«:«;&«< MljtS&gtf***. H££§gl*l©W 

lca«LXcl^EET*oT. 1 X 1 0"8T o r r J£TFrt* 
(ff*U<. ^Slctel x 1 0-10 Tor rKTWtff 
JLK 3 6 

l**<t*©**»*lv». £©t# 

©in^fNi, 8 0-2 5 0*C, SfSKSl 5 0*C« 

#KH*fc©T?«:fc<, XaWlO**S*»*. «7 
so j!i©«fi£f«£t-©lf*frtr J: D3SSa«n-5*fr(Ccfc Off 
5. US eSrtOJIAttliJfi < 1 4 u i *«^ST 1 ~ 
3 x 1 0-'To r rKT*«»*l<. SSCl^l 0~8 
To r r«T*«»K»*b^. 

[0048] ft*ftxs*ff«fafc«©, mmmoimm 
io ©*«*«iS'jT#, ^mtbT*7*iiit i f, stmmss 

1 e#, 

[0 0 4 9] ±jzliLfcXa^STt# 6nfc, *FtttB* 
?0**«rttlCOl»TH 5.06 Sr^flBUtt^SKWr 
*. 0 511 «3!«iaS«©-«S:*-r*SCHT*»5. 

«X.T^-&„ B5Kil»T. 5 1 1 km^SSsT* 
5 1 2 JtS*»5 1 1 rtfc«±BB' 

tfSi«^nTH4. tt*, 0Tttffi*.©^©«7-» 
itl^^P— t?©^.^^iCWtr*L-/c. BP*», 5 0 1 te±te 
so HT-M^^^-r^S^TS.O, 5 0 2*J«fctf5 0 3(1* 
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-fttH, 5 0 4«^«tt*H. 5 0 5 tem^H&ffiB&T* 

*. 5 o 6«, m^m\zm^-ms.v f swio-rafca© 
mas, 507 li^-?*® 502, 503 m©*w$i9K 
504 sans*? «at i f fc«eT*&»©«*ti'. 

5 o 8tt*-f©«^*a*J:0*HJan*»m«j*I e 

£»SE-r*&*©7,/-i 4 ««-ca*. 5 0 9«7y- 

H«H5 0 8 K*ffi£Sl;!nrt"*fc«&©KI£*»' 5 1 0 

ttje^om^ttuis 5 o 5 ioifttusn-s^mm^i e 

m^©«JBE£ 1 kV~ 1 0 k V©«HiU 

ffitnj- Mt<DfeMH& 2 mm~ 8 mm»llt LT&'J 

[0 0 5 0] X£gg§5 1 1 rtfctt. ?FH^©Jl3SfM& 
X. ffiM©££2?H^TT©$J£t¥fa€:fT*S<fc-5l::fc 

n ^H^ot—^—i;: .to ee-oT, £© 

[0 0 5 1 ] H5fcjSUfc*£8!88«*:ffl<'* 

Tffl^^nfeiitiimiSt i e. st^m^n f tm^mzv 

iftttsmiSl e tfHi^ttflft I f J:Jf«T*L</hS^© 
T, ffSftT*^l/T^5. &*5, ME. 

[0 0 5 2] in*.. ( i ) *^«$>4«EE 
. mffitP?^ ; i6fOV t h) £A±©^*JE€rEPSn1" 

so. Mmmsn ecwtswafti/S^itEvth 
( i i ) nmnm i e ^ftffv f \zwmmm^r 

(i i i) 7y-H«S5.0 8tC«iE$n*SJ[tB«^ 
[0 0 5 3] {H±©RWit)IlS*ft4J:3t:. #3693 

[0 0 5 4] 0 6lC43^Ttt, P^ffitfit I f rt^^m/I 
V f lC»LT*BW9Jn-r* <£TF, TMIiffttJ tl» 
O. ) «***T*Ufc. I f* s lftffVf 



(7) 
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[0 0 5 5] '&\Z, 07§:1 tiTB»*j*Kt?liTKW 

i^]E^7 3tc«, Y^tEwufcaiiiiewsttm*^ 
i ^o%n^xtsmn\z^x^mt^>tz^><D^m^<D 

SM&mffn mmm^\zmm$ti^^m^t^mm^ 

[0 0 5 6] Z.<D£?13.mW&-? h U i^Efi©*^* 
Bl>T*lSLfc1B«»l*Blt£t3lrvr, 0 8 £0 9 i5ck 
tfHl OSffl^T^tS. 08 H iH#jgj*gB©« 
^/t^;P©— fl»JS:^-r«iC0T»t). 0911 0 8©H 

20 a, NTsc^cD^u^mmzmcxmTr^miotz 

[0-0 5 7] H8fc*(r»t, 7 1 tt*^;tttB*^&*R 
ELfctfISS, 8 1 tem^SSS 7 1 SrHJtLfcU 
77V- K 8 6(W77l1S8 3 0flIl:Ml8 4 
t*t?)iny>? 8 Bf^M^W^i-Z^l/- hT* 
$>S. 8 2te£&#T'i&9, £J$»8 2K. U7^- 
h8 1, 7i-X^l/- H 8 6 S:7 'J 7 iffl 
l», «Atf*St***V»ttft* , l , T4 0 0-50 OS© 

30 Ig8 8Si^LTH5. 

[0 0 5 8] 7 411 H3{C*3lT^m^aigP3 0 5\Z 
fflS-f*. 7 2, 7 3il gfflG*S«^jfg©-M©« 
^-*H t nfc X75ftEi&£ <t Y 7j I^E^T'fe 

So 

[0 0 5 9] ftB3§8 811 ±}$©£D<, 7x-7.7V 
-h8 6. £8#8 2, U7^U-h8 lT«J*Sn 
So U7^U-h8 ltt±CS«7 1 ©3£g£*t3Srr£ 
@MTISlte.nSfc©, S«7 1 eflsT+»*3fi«€:*9 
Oit£te8iJ#©'J77>-h 8 1 IWSi:t4^i* 5 T 
40 T^C^^, ««7 1 tiff«i«f#8 2*i*#U. • 

7i-^7"l/-b86, £##8 2iScfctf»«7 1T» 
H»8 8S:*JsSbT*)A^. ~7j, 7x-X^-h8 
6, 'J77l'-h8 lMi:, X-^— y— iitfft-S^H 

*3fiS*t)^H8 8 8 ZffirfLtZZ.tbX'gZ. 
[0 0 6 0] S9H STti^^tiSitfe^. «7fe 

*7-©«3tK©»^H St3tt#©E 
J: QZfyy?* h7'f7"*4Wi7*7 y v h U ^ 
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teas. y7 7?xh7^yowtun 9ftJ3 

[0 0 6 1 ] ^^^.S«8 3CW6#ftf«t**tt 
*J«fflT*S. ^3ttl»8 4©rtlS«JCtt, SS^il/A 

^©&a i ^^iff^MT*«^t§^itra 

[0 0 6 2] 7i-^Wh8 61CH JSfc£#R8 
4©iMttSW«>*&«>. ^^8 4©ttffl«fc89i«- 

[0 0 6 3] H'8K*LfcB«»J*SI«»4. 09*.tf£TF 
©£? fcl/TfiiftSnS. *B«8 8H fflifiOftJg<b 

0^H*©»5SV€rai:T*Sll/, 1 0-?To r rgg 

feic, y^*— *aa*fTft3 ^tfc^-s. una, n 

H§§8 SWSjhSfT^ElWfeS^ttititftC fiStUOJ* 

l, &»«*:»fi£-r**&aT**. y^^-«a*Ba 

tfixi 0"5/i^L« 1 X 1 0~?T o r r ©X2gg&iJtt 

[0 0 6 4] *K. ¥M7h'J ?*EB®*?S£J8fr> 
T^iS t fcS^ A'^iHC . NTSC -)3&<Dt V t'ff ^ t 

JtMiC-p^T. HI 0«rfflliTlttWr4. B10I:*1» 
T. 10 0 1 teiS&S^jj^*^ 1 0 0 2 (i^SlHl 
B, 1 0 0 3 «$«ffll|HlK, 1 0 0 4ayXM/yX^T 
1 0 0 5H7-f>/t'J, 1 0 0 6 «lS!»{t^» 



(8) 

M9K. 1 0 0 7 ttXMflr*R£!l. VxiitfVitt 

[0 0 6 5] 1 0 0 1 H SS^D o x 1 75S 

Doxm, SfDoylMDoyn, iSi^JES^ 
Hv£^LTtt*©«a0Bi»ttLTI^<E>. SfDo 
x 1 7i^D o xml:(i, £>ttTH5 

io [0 0 6 6] Sira^D o y 1 7iSD o y n £H MESS 
<E». iSffSfrfHvKH iSSit*)EMV a «fc 0 , tflAtefl 

ok [v] ojB»«ffi*<tti&sn*a«. unaaise* 

[0 0 6 7] tt@Kl 0 0 2 KtH>TR9iTa. Rill 
20 (Ult^ S 1 ^^bSmT^MiC^L-TV^) 

#*-r y^>^5H^a, ii«mjE?svx©ai^«iEfeL 

<tt0 [V] Wl) ©t>-fn^— 

U S^A^U 10 0 1 ©SSTD o x 1 7i^D o xmi 
m«,Wlca^can«.. S 1 7bmSm<D&X'1 y^>?m 
WffllBfi&l 0 0 3#ffi:*J"f 3fMKf§#T s can 
IcS-p'^TiWT -5 fc©T& 0 . #JAfcf F E T© J; -5& 

t. -7 r > * *&* £ *>■& s c t k =k <3 ^fig-r z 
[0068] ssiaisvxd *0<j©*-&tc«a®e 

[0 0 6 9] ftiJffl![HlSSl 0 0 311 fl-SBJ^ATJ-f <5H 

ftftMS:8£aii-*flM!S#T2>. MUSK 1 0 0 3(1 
Hffi^»«tlHl!S 1 0 0 6 <t 0 j*e>n-&|H)Wfi^T s y 
n c ICS-^^T. S-gEtC*fLTT sea n*5«fc^T s f 
t fccfctfTm r y OftttWfi^Sa^-r*. 

40 [o o 7 o] mmmnttffi®&i o o 6ii nm^x 
mm*M®s&i o o 6 iz&ottMztitzmmmmt, m 

SS±Tsync(l^iLT.B*l/ft. mllB^bk'^ 
*»6»ISnfci*©»ifitMS«t±D AT Aft 
nt^LTc. RDATAflS^Hv'7 h 10 0 4 

so [0 0 7 1 ] ->7H/^^ 1 0 0411 N?*5UWCv 



43 §{"¥10-283912 



15 

U7;HCA*Stl*W«EDATAffl^*, 

>SIC -> 'J 7 Wl/'SSit* 5 &© %>©T> swa 

tEDSgl 0 0 3«fcD2ie>n£fBIWr!*tT s f t KSo'^T 

i^rrs (ti2.t>%* wmm ! i=iTs f ta, -/7hvy 

d 1 7!jM I d n©N{@(DM^Jff^t UTlWf2v7 h l^v 5 
7,5> 1 0 0 4 J^iiiTjSttS. 
[0072] 5-f>^^'J 1005«, H^l 

*0, $iJ^[eISSl 0 0 3iDite»tl^©J»«^Tmr y 
(I^TjgfiC I d 1 ftM 1 d n©ft^£fB1tt"&o iStfe 
Sft&lWa. I ' d 1 I ' d n tvxmti^n. 
^Pfl^£3§l 0 0 7tCA*^tl-5. 
[0 0 7 3] -£mflMHB£Sl 0 0 7», W^-? 
I ' d 1 Till I ' d n©#^lC)^i;T"SiSe^S*^M 

fl^tte, D o y 1 711D o y n ^ ICTl^^UJl' 

iooi toamwfcmmn.TMizmuznz. 

[0 0 7 4] it5BLfeJ;5*c. ^jFEW^iifflBitg^m^ 

*. Tft-b^. « J f*mKtt'»aa:b#Viffl[«EEV t h 
V t hR±©«JE£l?iO£nfcP#©^T;8-aJ 

"i t ict o th^n-s^F- tr— a©**?/©^*^ 

■skirl- -eta. ^mm^m^i o o i ttx, -jes 
ic/t © s iS ft £ x n f a «t -5 fc 1875 ^ © 0S§ 

[0075] n)V7,w>^ttznm-tz>\znvx\-z. 
%mmnm$i& 1 o o 7 1 lt, — )-g©i-£i"t'<i©ttEE/i 

[0 0 7 6] v7hUv"X^ 1 0 0 4 -^7 <> * 'J 1 
0 0 511 ^^^^©^©^^n^fi-stjS©*) 
o*t)SfflT**. ■*fif©-> | J7;i'/^7i^;i'JE» 

[0077] 7 f ^3*;m#"S*ffl"'»6»-&Ktt' 1^$* 



(9) 

/<? 

■fb-rft&s******. £n£ttH»fi^#iB"ire&i o o 

LT^-f >^ i EU 1 0 0 5®ia*fllt*«fi'^JHSf-)» 
7^-D^fg#*MrJ;i9, 3CPifS^fE^«g 1 0 0 7lCffl^ 

i o o 7\z\t, m?uiD/A&&m&&m^ <&mz& 

io XHfll9X£8l 0 0 7 Cite, ffl*.tfffi3<2)?e£$ 

ms.m^t % tz tb (Dm §§ & mat z> z. t *> t * * . 
[0 0 7 8] 

^U*"fB-5""-fg£S§ 1 0 0 7 fctt, M*-\tt'*7>'7tt. 

azm^tzm$&wi'&*mmx%. fcwzj&-ircu*ui/5/ 
20 ^ hm&uzzma-rzzt^xzz. /viTsm&mjs 
j£<Dm&iz\$. ma", m&mmm^mm^ <vco> 

■ti«ffi*T«ffiJiW^*fc*oJtffiS-£#lni-r* life 

[0 0 7 9]."l©«t5-4«)«-fet0»*-*:*'fl»-:ae-3fc 
fDox lMDoxm, Doy l")IDoy n5:^L 

30 (^m*) \zm&.*W1$\h. S^h*-A€:iipj*i-r?)o in 
mzntzm^i*. mxrns *\zmmh. %m*±vxw 

[0 0 8 0] Z.Z.X&'<tzW&Mf$,&&<DffitiLlZ> 

w<D&ffig.mizm-3^xm*<D$tm i v!&x$>z>o x± 
mmz-o^x\i, nts ctt&mtfitwxtimmtz. 
n\zm<z>nz>b<Dxittz< . pal. secamtj^^ 

MusE*-**tti;*t"r4.if5*ffiTV) * 

io ttb&mXZZo UTIZ, nMM*$>tfX. *5EW& 
[0 0 8 1 ] 

[*ssfi»ji] ^is©*®e«?et?i^4!tm* 

[0 0 8 2] WT, ±i£©0 3 <&fUffl LT*'HDfi«©» 

[0083] 03 (a) ~ (f) a*IIJfi«IO«jSI8 
5r«^-Tc 0 3 (a) ~ (f) T"tt^0*©»ffi±tC*f 
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»Lfc0»J*jj*-r. 04", 3 0 2, 3 0 3tt-MOSlft 
ffi, 3 0 61Jf 1©E^> 3 0 8ttSBl©E*£Sl2© 
E&<t©«P»lS!&i$i, 3 0 7ttS2©EHU 3 0 4IJ1 
^ttm»#fi£fll©BST**. 
[0 0 8 4] 5fclT, T»ft»3nfcSS (-T(l V , 

9, -^01^113 0 2, 3 0 3£}£j$Lfc (0 3 

(a) ) . ***£0JT«, W©j*gt#i££LTJPI«»iM 

OD^hTJ&D, M^BAuTibofe. EWJ© 
73&«X:?U->TOIft£ffl^fc. 0*0. mSkVM 
->tcEP»iJ©^ 7 0tT10»«)IU *CM*3E 
JSLfc. MiSKH5 5 OtT, tf-^«^Mtt»8 
#T*^fc. EP*J. ^^©/^->«M-fi'i©*^*ffi 
3 0 3©^fe&*3 50x200um, ^©JtMBiJ©^* 
13 0 2^5 0 0 X 1 5 0 (imtS*#?fi©/^-> 
iL, BtJ*tt~0. 3/im, *ftt«3 0 2, 3 0 3© 
fll^2 0 «ratbfc, 
[0 0 8 5] 3fcKJgl©Eai«:»»*Ufc (H3 

(b) ) . 31 1 ©K*§! 3 0 6 (X#|r]E*§U 

3 0 3\Z&ffl&f>SZl>tZo SI 1 ©EH 3 0 6<DM!&Jj&t 

©;^->T7i? U->EPJB'J*fTV^ 11 OtT'2 0# 
©S£»*ffl». ^©t£. 5 5 0"C, tf-^&Btfyil 5 
»©M^fiomi0 0jim, f*l 2Mm©flO 
ESS3 0 6 (XT^faEi&g) £^fi£Lfc. 
[0 0 8 61 **W©«p«T**)iMie»lK3 0 

8*MrfLLfz (83 (c) ) . mmmmm3 o sax* 

ftE*l£Y#faEigU&£ST£8l5#J::t>^J£U 

i3 0 2 i©5^M^fCl 0 0 wmft©g3 0 9 

tz. ir»lffiSI3 0 8 0iMfttl/tlt *«J«»S: 

h tUTtt. PbOtB2 O3 *«**Jfr 
2 : 3ttt4«k-5ji^U, -V2 O5 SrMJtTO. 2% 

7X<tO{ft<> 70erg/cm2«Ti&^<t5l:l 
fc*>©*fll^&. IB*Ji3 0 8©»J«^rj£tbT«J*Bt 

— >8W*fTl». 1 1 CCT2 0»©S£*«:ff 
U, 5 5 Or, fc-*fiHWI«l 5»©«li«Sr 

fToT5 0 0X 5 0 0/im, *~ 3 0 jum©gia^ 
13 0 8 £»fc. 
[0 0 8 7] ^IC, JB2©E*3 0 7 S:«JriEtfc (03 
(d) ) c fg2©E*IJ13 0 7 (YTjftElfO («ft 

eh 3 0 6 tmm(omWk7.{7 v->wM&&m^ft. & 
mhtzm^-Ts tttntt, fgi©EiHE3 o 6 trai; 



(10) 

;<? 

o, R)?a©A5 ? ->T7.i7U->ensiJL, iio*ct2 
0»Oft*tfft>. ■€■©«, 5 5 otT-iz-p&mmffl 
1 5#©#£lS;£fToT, SB1 ©EH3 0 6±K«1 0 0 
Mm. JS*1 2(im(Di20E^3O7 (Y75ftEH) 
£»J*Lfc. Cl©S§2©EH©ffi2J&K<fcDX75ftEH£ 
Y^lfi]E*A«St»JC»fi»3ft'fc«» (21) ©Hj&»&& 
SVhU^^Eli^riEbfc. vhUi/xSi 
©»»**^J*Ufctott"P*<&*«. * Ftifi, WMH 

[0 0 8 8] «&£«?;ftmttJBj«ffi©*«tt8K 3 0 
4£®fi£Lfc (0 3 (e) ) . *Fttffl«»jSfl!©Bt3 

fc. Ott), «SS«r^SS#^gg^<k0^mffi±tC# 

«©t>©Sffi-^fc. #*ifa#ma&Jii{fc ! &&i©&JSj*# 
t UTttP d UTtt-f V fcfJUT 

20 [0 0 8 9] tt*W48ttl/Ttt-f >?yi7 hS 

%tl&l$3 0 Ottl 0#Mfr^. RJP*«1 5 0 At45 
J:5tCi±lil*«**W«EL, ->-biS4«4xiO< t 

[0 0 9 0] 0 3TI1 9Ki^g|5#©^£07pL>t#, 

m^x^, Y^r6]tc#-gciwif^(rMJ5EU. *«7hu 

[0 0 9 1 ] JW±©«fc3tCLTf^fi!ctycSffie« 

so «*r«riELfc«*v 07, 08, *S<fctfB 9 Srffl l»TR 
±i£©«fc3fcLTVHJ**E*fc*ft©«iB 
g»S^ttffi^*^Lfcm^«S«7 1 £1)77 
1±CHSL, ■*■©«, *^ig»«7 105m 
m±*(C, 7i-X^l/-h86 W5^M8 3 0rt 

H#8 2^LTEIl, 7i-7,yi/-h86, £tf 
#8 2, 'J77*l/-h8 1©^ait:7'J7h^7X4 

5 0 OtTl 0»ELttefttrr&Z.£T&.mi,1t (|8# 
40 aaj . U 7 7*1/- h 8 1 ^(DMT 7 1 (Dm 

m&mmm^tkthm^, 72, 7 3«^wnx^E 

H, Y#|6]E*n?**. 

[0 0 9 2] Siftlgl 8 4 te. t;7a-A©^(iM 
#©**»&(&<&*«. *£«m?tt*3te<m*h7-f:7» 
* (09 (a) ) £«fflU 5felC^7->^7, h^-f 
Jg|5)cL, *OMB»lCftf3t#9 2*a«l. ^H8 

4^sifc. ^7^/^^h7'fy©*j»»4, as, A 

50 7XIS8 3t«3tft*a*-r4*&tt^5U-a*ffl 
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^;US>^i:I>f«n^) <&ffV», ^©*£> A 1 £J*£aK 
[0 0 9 3] ^x-T.yix- h 8 6CteJEK:&3 l tlR8 4 

[0 0 9 4] mw<Dmm*'fro^ #5-©*£tt#e 

mV.tz'&. ^SgftS^f-D oxl~Doxl 20iDoy 

i~Doy8 0£®i;. mts&mmm^inaim^7 4<d 

[0 0 9 5] 7* — 5 >£*$fiJI©ttflE&^£0 4 ir^ 
-f. B4«f. T 1 fcitKT 2\tni£$LM<D/VV7.<i&£rt 
;P7>HRST-*0, *il«TIJTlS;lmsec. , T 
2 £ 1 0ms ec. H£i)g©&iSfii (7* — 5. > 

1X10 ©v-f -fT, 6 * [T o r r ] ©^fi^TT 
6 O&'RIJfTofc, 

[0 0 9 6]ifc{C, 10©^t76f[Torr]l 
[0 0 9 7] *«lCi*Jk«©*^««:*6»^*fc«>«w, 

V5»i'-lil#Ba*Jl«i(S»T»0. s««si©©» 
fPffl£<fcD. WAtfl x 1 0O7-f«5ianL 1 x 
1 0<D^-(i-X7m [To r r] ©HaflES*f*"r*'b 

[0 0 9 8] J^±CDJ;5i;LT^J«bitil«^fiKSfilC 
xl~Doxl20, D o y 1 ~D o y 8 0 SralUT, 

ftKZ^ZZtT'W&Z&ml'tze ~ ©<fc 
5tCLTjl^E£gfi©±iS?^£lEWjU JWg©#*£ 

[0 0 9 9] tttt©fc», 5 fc, tf^X^-T. 



II) 

f&gmzKML. m&i-tzi:z.*>. mmatiit&M<oiiL 

[0 10 0] *HSg^J©|fe»B[rj:?>m^i!itc t tn^ 

©gBi#4l:2;D#ft±U H«tfBj£g11£LTWJf§tt« 
#*Jfi«©tf§ritl;:J:ntf, «»KX, Y v h U 77.4*1;: 

[0 10 1] 

20 mmm 2 ] ntsn 1 x^tm^m^mm^nmm^t&m 

3-MlllkS5X4Lfc. fit, 

[0 10 2] T&fc>*>> 0 3 (e) ©«-?*tB»»*ffl 
©HI 3 0 4©»fiJcK:tt. aTKIftWt 

30 «j^&35to«tj(i«:^i;s-&4«i«©t><03a«jit»6ns 

[0 10 3] jKS5^gBtbT«-f >?yi"; hi£ 
-I17 0erg/cm2 <t&0> £lfim £I»M*©» 

[0104] mmt3 o otti o^Mff^, st»au 

5 0 A£fc*«fc'5fcttttl*»««:fiSU ->-MS0t 
4xi o4 ££5J:3KWa ; Ffli*#J*U;fc. 

fiELfc. S^lC, *««ai t|S|*tUTH«»rit811S: 
.fiiSU. ±*^iE»t> )!?g©5i-^^SteUfc<!:^5W 

so (r^T-2>^t!!©f l JD«2 0%IC/i^fe., 
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[0105] jttfcofca, 

[0 10 6] *Sat«OlMWHwJ:««^*fc**H*' 10 

©B«»*aS«©fl 5 Jfcfc*l'*CV»6 - i#to*»ofc. 
[0 10 7] 

[*se^j 3 ] ^ttM i » 2 -cfctauMEitmifiM * x , 
0, hi 1 3 mmmmmi 1 0 s^nmt 

«fc3K»fifcU&. JUHtfiftNl 1 0 8©MTOilT 
£B 2 O3 *51ittT2 : 3 £fc&<fc5S-&U V 2 O 

5 £fiftttT0. 2S6*ttiU M/S«> »BSx*»=¥- 
^SfiS«fSn3tf7^i0ft<. 7 0erg/cm2 30 
&.TttzZ>£o\ZLtz. 

[0108] mmm nos <DMmz\$Bmx? u -> 

T£>£ 10 0 umft©jE*»«*»J«"f <&^^->T^ 
27 ij— >EPWJ£fTlA. 1 1 0"CT2 0 SrfT^. 

5 5 0t. t-27«JtWFai 5#©#fcfi££fr-p 
T5 0 0X5 0 0 wm, J**^*3 0 <z m(DJlllfl*e#^ 1 
1 0 8 

[0 1 0 9] SS2©e»«:*t6m. 2<b|5H£K^J& 
[0 110] *0|R, ±IE**T***J:^«filW*ir 

fritz. -tu^mm^mm<D^mmmm<Dm<D& 
ZT'mmfe^mizttitzfrvx'&z. :nci'o*» 

^ra a s o^a^ft <uz>tztb, m?ma>Av> e> o # 
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[0 111] COJ:5JCUT*?am*-T-SX*|fi)» Y 

fcm^KXIRj&^Jfibfc. 
[0 1 1 2] HSS^J1< 2 hMmz bTS»J£SfcSe£ 

t>fr\zm<tj.2>xmtii*>tv¥* msmmnm&o^ 

[0 1 13] J:-3T*Hlfi«<Z»6»Ji»cJ:*« : fjBK«k 
[0 114] 

mmnflbmi u±.®.9ivtz£ : Z)\z*mw\z&ntt. m 

irk. Jit -r Jtt t) 

■tE>mffi<Dmm^<DmmmzMm? : bz\ttfT'Z. 
mm\zmffitfttmvTh. -*©*BBx*jmr-**s«J: 

0 f 3 © Kit f 5 H i: **T £ . 
[0 1 15] **i4*K*«t^»«Bt*. 31**4 

vfztztb. znzztz&mt-rz. z.n\z&<o. mm 
mmm\z^-ffr\z^r^ii\zm.mtm^t5(D^m± 

[0116] ^ntCckD. «^*tc*stt**«tt»K© 

[0117] « ; fasc*tt*« : f*iiiw®**© 

[HI] #fBWfcfc*«^S©«#W&***'*BI'C' 
[0 2] «W£-t©tt*ffilCi3tt*¥fTHft€:STWr 

[03] *Hw\z&zm : f-&<D&*&}tm&®-c$> 
[04] *^Tffi^aii^tt5. tt^jgoam 
[05] m^s^s* 

[0 6] #SSBK«**flB©**«rtt**'tB|-C» 

[0 7] *^H^tC#?)lt^ L j!S©S*^e£0T$)-5 o 
[0 8] *3EEfcff*B*«*l*£**S'ffl : «BT» 
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•6. 

[010] *^B^Tffl^-2>Ci* s T#^a^S^lElS& 
[011] *f|BJ©*JS^J 3 fcfii**^»i<0-«©± 
[012] ti£*©«^*©X##lJ5fciaT**. 

[013] !je*cpa®ej»«^-«©¥fflHT»*. 

[^COUJHJ] 

7 1, 1 0 1, 5 0 1, 1 2 0 1, 1 3 0 1 :^77.i 
75, 1202, 1203, 1 3 0 2 : ti. 10 
2, 103, 302, 303, 502, 50 3, 10 
4, 304, 504, 1204, 1304: 
1, 1 0 6, 1 0 7: X-YEHU 109: 2 



24 

0 1 : 2 0 2: WM^M^ 3 0 6 :f 1 ©SEiH 

1, 3 0 7: %2 (DWMM* 3 0 9: f„ 3 0 5, 5 0 
5, 1 3 0 3 : *?ttfflfflS. 5, 5 0 5, 1 3 0 3 :f 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate troubles resulting from the 
clinging of droplets to wires. 

SOLUTION: In an electron source manufacturing method, which 
comprises forming, on a pair of film-shaped electrodes 102, 103 formed 
on a substrate 101 , film-shaped wires 106, 107 for connecting the 
electrodes 102, 103 to the outside, applying droplets of a material of a 
conductive thin film between the electrodes to form a conductive thin 
film 104, and forming an electron emitting portion in the conductive thin 
film, the wires near the portion where the droplets are jmparted are 
covered with an insulating film 1 09 having smaller surface energy than 
the substrate, prior to application of the droplets. 
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* NOTICES * 

„ JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] One pair of electrodes, and the conductive thin film formed in inter-electrode [ this ] by the 
approach of drop grant, In the electron source equipped with two or more electron emission components 
which come to have the electron emission section formed into this conductive thin film, and film-like 
wiring which connects said electrode outside on the substrate It is the electron source characterized by 
providing a wrap insulator layer for said wiring near said conductive thin film, and this insulator layer 
having surface energy smaller than said substrate. 

[Claim 2] It is the electron source according to claim 1 which as for said electron emission component 
plurality is formed in the shape of a matrix, and said wiring has line writing direction wiring which 
connects one side of each electrode pair to a line writing direction for every line, and the direction 
wiring of a train which connects another side of each electrode pair in the direction of a train for every 
train, and is characterized by said a part of insulator layer serving as a layer insulation layer which 
insulates between this direction wiring of a train, and line writing direction wiring. 

[Claim 3] It is the electron source according to claim 1 or 2 characterized by forming the contact angle 
with an ingredient which is larger than 90 degrees when said conductive thin film and said insulator layer 
contact said drop used for formation of said conductive thin film to said insulator layer. 
[Claim 4] The ingredient which constitutes said insulator layer is an electron source according to claim 1 
to 3 characterized by mixing a lead oxide, boron oxide, a vanadium oxide, and the matter chosen from 
silicon oxide. 

[Claim 5] Said insulating layer is an electron source according to claim 2 characterized by being what 
had the hole currently opened to the part in which said conductive thin film is formed, or its near, and 
has covered said wiring near said conductive thin film by this insulating layer. 

[Claim 6] claims 1-5 — the image formation equipment characterized by connoting one of electron 
sources, and the image formation member which forms an image by irradiating with the electron emitted 
from the electron source to a vacuum housing, and being constituted. 

[Claim 7] It is the manufacture approach of an electron source that it is the manufacture approach of an 
electron source according to claim 1 or 2, and the contact angle is characterized by choosing the 
ingredient of a drop and an insulating layer so that more greatly than 90 degrees, when said conductive 
thin film and said insulator layer contact said drop used for formation of said conductive thin film to said 
insulator layer. 

[Claim 8] Said drop is the manufacture approach of the electron source according to claim 7 
characterized by adjusting the presentation ratio of the organic solvent so that the contact angle at the 
time of making said insulator layer contact may become larger than 90 degrees including water, metallic 
compounds, and an organic solvent. 

[Claim 9] Said wiring is the manufacture approach of the electron source according to claim 7 or 8 
characterized by forming by printing. 

[Claim 10] The manufacture approach of the image formation equipment which is the manufacture 
approach of image formation equipment according to claim 6, and is characterized by forming an 
electron source in either of claims 7, 8, and 9 by the approach of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the layer insulation layer between XY printed wiring with which this invention was 
constituted in the shape of a matrix on the glass substrate, and XY wiring — and It is formed in the 
intersection of this XY printed wiring, and surface energy uses this layer insulation layer as a small 
ingredient from this glass substrate in the electron source which consists of two or more surface 
conduction mold electron emission components which consisted of two electrodes, conductive thin films, 
and the electron emission sections which counter. As a configuration covered by this insulating layer, 
the wiring top near [ which touches the electrode which constitutes this surface conduction mold 
electron source ] the part manufacturing this electron source by the drop giving method — an electron 
source with little the manufacture approach which can form an electron source in a large area by the 
high throughput and the amount distribution of electron emission — and It is related with the image 
formation equipment whose homogeneity of luminance distribution improved with constituting from an 
anode plate which consists of the above-mentioned electron source, a fluorescent substance, and the 
metal back 
[0002] 

[Description of the Prior Art] Conventionally, two kinds, a thermionic emission component and a cold 
cathode electron emission component, are known as an electron emission component. In a cold cathode 
electron emission component, it is a field emission mold (it abbreviates to FE mold below). There are a 
metal / insulating layer / metal mold (it abbreviates to an MIM mold below), a surface conduction mold 
electron emission component, etc. As an example of FE mold, it is W.P.Dyke&. W.W.Dolan, "Field 
emission", Advance in Electron Physics, 8 and 89 (1956) or CA.Spindt, "PHYSICALProperties of thin- 
film field emission cathodes with molbdeniumcones", J.Appl.phys., 47, 52488 (1976), etc. are known. 
[0003] As an example of an MIM mold, they are C.A.Mead and "The. tunnel-emission amplifier, 
J.Appl.Phys., 32,646 (1961), etc. are known. 

[0004] As an example of a surface conduction mold electron emission component, they are M.I.EIinson 
and RadioEng.Electron. There are Pys., 10, etc. (1965). 

[0005] A surface conduction mold electron emission component uses the phenomenon which electron 
emission produces by passing a current at parallel at a film surface in the thin film of the small area 
formed on the substrate. As this surface conduction mold electron emission component, it is Sn02 by 
said Elinson etc. The thing using a thin film, Thing [G. depended on Au thin film Dittmer: "Thin Solid 
Films", 9,317(1972)], and In 203 / Sn02 Thing [M. depended on a thin film Hartwell and C.G.Fonstad:" 
IEEE Trans.ED Conf.", What is depended on 519(1975)] and a carbon thin film [an Araki **:vacuum, the 
26th volume, No. 1, and 22 pages (1983)] is reported. Above-mentioned M. Hartwell's component 
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configuration is conventionally shown in drawing 13 as a typical component configuration of these 
surface conduction mold electron emission components. In this drawing, 1301 is a substrate. 1304 is a 
conductive thin film, it consists of a metallic-oxide thin film formed in the pattern of H mold 
configuration by the spatter, and the electron emission section 1303 is formed of the energization 
processing called the below-mentioned energization foaming. In addition, the component electrode 
spacing L in drawing is set up by 0.5-1 mm, and W is set up by 0.1mm. In addition, about the location and 
configuration of the electron emission section 1 303, since it was unknown, it expressed as a mimetic 
diagram. 

[0006] Conventionally, before performing electron emission in these surface conduction mold electron 
emission components, it was common to have formed the electron emission section 1303 by performing 
energization processing beforehand called energization foaming in the conductive thin film 1304. with 
energization foaming, to the ends of said conductive thin film 1304, a minute is impressed in direct 
current voltage or the about rising voltage /, for example, 1 v, carried out very slowly, it energizes, and a 
conductive thin film is destroyed, deformed or deteriorated locally — making — electric — high — it is 
forming the electron emission section 1303 changed into the condition [ **** ]. In addition, the electron 
emission section 1303 performs electron emission from near the crack generated in some conductive 
thin films 1304. The surface conduction mold electron emission component which carried out said 
energization foaming processing impresses an electrical potential difference to the conductive thin film 
1304, and makes an electron emit from the electron emission section 1303 by passing a current for a 
component. 

[0007] Since structure is simple and manufacture is also easy structure, an above-mentioned surface 
conduction mold electron emission component has the advantage which can carry out array formation of 
the rear-spring-supporter a large number component of a large area. Then, various application in which 
this description can be employed efficiently is studied. For example, the source of an electrification 
beam, a display, etc. are raised. As an example which carried out array formation of many surface 
conduction mold electron emission components, a surface conduction mold electron emission 
component is arranged to the juxtaposition called ladder type arrangement, and the electron source 
which carried out the line array of many lines which connected the ends of each component with wiring 
(it is also called common wiring), respectively is raised (for example, JP, 64-031 332,A, JP,1-283749,A, a 
No. 257552 [ one to ] official report, etc.). Moreover, especially, in image formation equipments, such as 
a display, there is a trouble of having to have a back light, since it is not a spontaneous light type, 
although the plate mold display using liquid crystal has replaced and spread through CRT in recent years, 
and development of a spontaneous light type display has been desired. The image formation equipment 
which is a display which combined the electron source which has arranged many surface conduction 
mold electron emission components, and the fluorescent substance which makes the light emit light with 
the electron emitted from the electron source as a spontaneous light type display is raised. (For 
example. USP No. 5066883 description) . 

[0008] It is more advantageous to be cheap and for a routing counter to form a wiring part few here 
using a thick-film-screen-printing technique, rather than the electrode and circuit pattern formation 
which used the usual photolithography and an etching technique on development and the manufacturing 
cost of a manufacturing installation, in order to large-area-ize as image formation equipment using a 
surface conduction mold electron emission component. Such an example is shown in JP,8-341 10,A for 
example, by these people. 

[0009] Furthermore, formation of the conductive thin film which constitutes a surface conduction mold 
electron emission component can be performed by the approach of the drop grant by the ink jet method 
which can be formed in a desired location by desired thickness. 

[0010] an electron source — ****** — plurality — surface conduction — a mold — electron emission 
— a component — a substrate — a top — having formed — a thing — using — the — an electron 
beam — accelerating — a fluorescent substance — irradiating — emitting light — making — an image - 
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- displaying — making — a thin shape — an image display device — a part — a perspective view — 
and — the — A-A — ' — a line — a sectional view — drawing 12 — being shown . In drawing 12 , the 
back plate which consists of blue plate glass with which 1201 constituted the electron source, the 
electrode installed by 1202 and 1203 separating fixed spacing, the thin film with which 1204 contains the 
electron emission section, and 1208 are face plates which consist of blue plate glass in which the 
fluorescent substance 1210 was formed. Image formation equipment is constituted by the vacuum 
housing which is not illustrated [ which prepared these and these in the interior ]. Using the usual 
vacuum devices which make a rotary pump and a turbine pump a pump system, formation of the 
electron emission section can impress an electrical potential difference to the electron emission section 
through a non-illustrated vacuum housing outer edge child in the vacuum of whenever [ more than the 
6th power toll of minus of 10 / high vacuum ], and can be performed by performing above-mentioned 
foaming. The electron emitted from the electron emission section is pulled by the anode, shines the 
fluorescent substance 1210 prepared in the anode, and forms an image. 
[0011] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the image 
formation equipment using above conventional electron sources and them. 

[0012] According to the error of drop grant equipment or electrode formation equipment, the location of 
a conductive thin film and an electrode may shift relatively, the die length of the electron emission 
section may be changed, and the amount of electron emission may become an ununiformity. 
Furthermore, when a drop connects with printed wiring (the insulating layer formed together is also 
included), since printed wiring is porous, the amount of the drop in which liquid soaked into printed wiring 
and remained decreases, the thickness of a conductive thin film is decreased, and resistance goes up. 
The foaming conditions mentioned above when resistance of a conductive thin film changed although it 
energized to the conductive thin film as the surface conduction mold electron emission, component was 
mentioned above, and the electron emission section was formed change, since the gestalt of the 
electron emission section formed changes, the amount of electron emission changes and there is a 
problem of enlarging the amount distribution of electron emission of an electron source as a result. 
When this electron source is used as image formation equipment, luminance distribution becomes large 
and high-definition image formation becomes difficult. 

[0013] The object of this invention is to cancel the inconvenience produced by a drop's permeating 
printing and wiring and absorbing it in an electron source, image formation equipments, and those 
manufacture approaches in view of the trouble of such a conventional technique. 
[0014] 

[Means for Solving the Problem] One pair of electrodes of the shape of film formed on the substrate in 
this invention in order to attain this object, Two or more electron emission components which consist of 
a conductive thin film formed in inter-electrode [ this ] by the approach of drop grant, and the electron 
emission section formed into this conductive thin film, In the image formation equipment using an 
electron source and it equipped with film-like wiring which connects said electrode outside, a wrap 
insulator layer is provided for said wiring near said conductive thin film, and this insulator layer is 
characterized by surface energy being smaller than said substrate. 

[0015] Moreover, wiring of the shape of film for connecting these to one pair of electrodes of the shape 
of film formed on the substrate outside is formed. And it sets to the manufacture approach of the 
electron source which gives the drop which is the ingredient of a conductive thin film to inter-electrode 
[ said ], forms a conductive thin film, and forms the electron emission section into this conductive thin 
film further, and image formation equipment. Before giving said drop, it is characterized by covering said 
wiring near [ where said drop is given ] the part by the insulator layer with surface energy smaller than 
said substrate. 

[0016] According to this, in case a drop is given, even if it is prevented by the insulator layer with low 
surface energy that a drop is absorbed by wiring and a drop contacts an insulator layer, since the 
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surface energy is smaller than a substrate, it is prevented that a drop spreads superfluously. 
[0017] Furthermore, by this invention, as for said electron emission component, plurality is formed in the 
shape of a matrix, said wiring has line writing direction wiring which connects one side of each electrode 
pair to a line writing direction for every line, and the direction wiring of a train which connects another 
side of each electrode pair in the direction of a train for every train, and a part of said insulator layer is 
characterized by to be the layer insulation layer which insulates between the layer of this direction 
wiring of a train, and the layers of line writing direction wiring. 

[0018] Moreover, when said conductive thin film and said insulator layer contact said drop used for 
formation of said conductive thin film to said insulator layer, the contact angle is characterized by being 
formed with an ingredient which is larger than 90 degrees. It is prevented that a drop permeates the hole 
which exists in said insulating layer slightly by this. 

[0019] Moreover, it is characterized by using what mixed a lead oxide, boron oxide, a vanadium oxide, 
and the matter chosen from silicon oxide as an ingredient which constitutes said insulator layer. 
[0020] Moreover, said layer insulation layer has the hole currently opened to the part in which said 
conductive thin film is formed, or its near, and is characterized by covering said wiring near said 
conductive thin film by this insulating layer. 

[0021] Moreover, it is characterized by the image formation equipment of this invention coming to 
connote the image formation member which forms an image by the exposure of the electron emitted 
from such an electron source and its electron source to a vacuum housing. Moreover, said drop, is 
characterized by being a thing containing water, metallic compounds, and an organic solvent. In this case, 
further, said drop is characterized by adjusting the presentation ratio of that organic solvent so that the 
contact angle at the time of making said insulator layer contact may become larger than 90 degrees. 
Moreover, said wiring is characterized by forming by printing. 
[0022] 

[Embodiment of the Invention] Next, the desirable embodiment of this invention is shown. Drawing 1 (a) 
is the perspective view showing some image formation equipments concerning 1 operation gestalt of this 
invention, and this drawing (b) is the A-A'line sectional view. As shown in this drawing, this image 
formation equipment puts two or more surface conduction mold electron emission components in order, 
and has the electron source (here, three only of electron emission components [ them ] are illustrated) 
substrate 101 respectively connected with matrix-like wiring, and the anode 108 in which the 
fluorescent substance 110 was formed. The bleedoff component consists of insulating layers 109 which 
insulate during X which connects the electrode 102,103 with which a couple counters, the conductive 
thin film 104 and electrode 102,103 which have the electron emission section, and the electric takeoff 
connection of the envelope exterior, the Y wiring 106,107, and this X-Y wiring. The wiring 106 near 
[ where an insulating layer 108 touches an electrode 103 ] the part is covered, and it consists of 
ingredients with surface energy smaller than the glass which constitutes a substrate 101. 
[0023] Although the conductive thin film 104 is formed by the drop giving method, if the given drop 201 
sets the include angle in contact with the adhered field 202 to theta as shown in drawing 2 , the 
balanced relation expressed with the formula gammas=gammasL+gammaLcostheta will be maintained. 
Here, gammas is [ the surface tension of a drop 201 and gammasL of the surface tension of the adhered 
field 202 and gammaL ] the boundary tension between a drop 201 and the adhered field 202. 
[0024] With isotropic substances, such as the usual liquid and glass, it is known that this surface tension 
and surface energy are in agreement, a drop gets wet at theta= 0 degree of contact angles, liquid soaks 
into the hole of an adhered field at breadth and theta< 90 degrees, and a drop adheres to an adhered 
field as a drop at theta< 1 80 degrees. That is, theta becomes small and becomes easy to get wet, so 
that surface energy gammas is high compared with surface energy gammaL of a drop, if the boundary 
tension of the adhered field 202 is fixed. Therefore, when a drop is contacted and given to wiring, if the 
surface energy of wiring is high, it will breadth-come to be easy of a drop to the direction of wiring. 
[0025] surface energy 100 erg/cm2 of a liquid the surface energy of the metals (usually gold, silver, 



-6- 



aluminum, etc.) used for wiring to being the following — 500 - 5000 erg/cm2 it is — a sake — a drop — 
getting wet — being easy — not only — a contact angle — it becomes theta< 20 degrees, liquid sinks 
into the minute hole generated in printed wiring, the left-behind amount of drops decreases, and the 
inconvenience mentioned above occurs — it divides and comes out. [ many ] Then, according to this 
invention, about 103-electrode wiring was covered with the insulating layer 108, and surface energy of 
an insulating layer 108 was made smaller than that of a substrate 101, and it has controlled that a drop 
gets wet and spreads in an insulating-layer side from a substrate. 

[0026] Furthermore, it becomes without being immersed in the hole which exists with constituting so 
that the contact angle theta preferably decided with a presentation and insulating-layer ingredient of a 
drop may become 90 degrees or more though it is few to a printing insulating layer, and reduction of the 
amount of drops decreases further. This is realized by the manufacture approach which makes it the 
value of a request of the presentation ratio of the organic solvent contained in a drop like the after- 
mentioned, and gives a drop. 

[0027] Furthermore, to a technical problem which is called the variation in the electron emission 
characteristic by relative location gap of an electrode and a conductive thin film and which was 
mentioned above, it left the field of the electrode used as the electron emission section, and an 
electrode gap part as an aperture, and all others were considered as the wrap configuration. Thereby, 
since energy becomes low [ direction ] having existed in the interior of an aperture as for the given drop, 
most falls inside an aperture and its overflowing outside decreases. Therefore, the convention of the 
width of face of the conductive thin film which constitutes an electron emission component from width 
of face of the aperture of an insulating layer is attained, it makes small dispersion of crack length formed 
by said foaming, and enables homogeneous improvement in the amount of electron emission. 
[0028] Hereafter, the configuration and manufacture procedure of equipment of drawing 1 are explained, 
referring to a drawing. Drawing 3 (a) - (f) is the plan showing this manufacture procedure. Drawing 3 (a) 
3 y _ (f) to a non-illustrated substrate top, a total of nine pieces are formed and 3x3 examples which 
carried out matrix wiring of these at the letter of a matrix are shown for an electron source. 302,303 are 
the aperture by which the component electrode of a couple and 306 were formed in the insulating layer 

308 in order that the 1st wiring and 308 might connect the interlayer insulation film between the 1st 
wiring 306 and the 2nd wiring 307, and the film for [ 307 ] electron emission section formation in the 2nd 
wiring and 304 and 309 might connect the 2nd wiring 307 and electrode 302 among drawing. 

[0029] First, printing of a component electrode and baking are performed to the substrate washed 
beforehand, and the component electrode 302,303 of a couple is formed in it ( drawing 3 (a)). There are 
an approach using vacuum systems, such as vacuum deposition, the sputtering method, and a plasma- 
CVD method, as the formation approach of a component electrode and thick film printing formed by 
printing and calcinating for a catalyst the thick film paste which mixed the metal component and the 
glass component. 

[0030] Next, the 1st wiring 306 is formed ( drawing 3 (b)). The 1st wiring 306 (the direction wiring of X) 
is formed so that it may connect with the component electrode 303. In addition, the one where 
thickness is thicker can reduce electric resistance, and wiring's is advantageous. Then, it is appropriate 
to use the thick film printing using thick film paste from which the comparatively thick film is obtained by 
the monolayer. 

[0031] Next, an interlayer insulation film 308 is formed ( drawing 3 (c)). This interlayer insulation film 308 
is formed also in the part which the first wiring and the second wiring intersect. Moreover, the aperture 

309 for connection of the second wiring and the component electrode 302 is formed. It is Si02 that 
what is necessary is just what can usually maintain insulation as a component of this interlayer 
insulation film 308. The film by the thick film paste which used as the principal component PbO which 
does not contain a thin film metallurgy group component etc. can be used. He makes boron oxide and a 
vanadium oxide contain as a component in addition to PbO, and is trying to become lower than the glass 
with which surface energy constitutes this substrate after baking as thick film paste in this invention. 
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[0032] Next, the 2nd wiring 307 is formed ( drawing 3 (d)). Connection formation of the 2nd wiring 307 
(the direction wiring of Y) is carried out respectively at the component electrode 302. The formation 
approach can apply the same approach as the 1st wiring layer 306. Thus, matrix wiring with which the 
direction wiring of X and the direction wiring of Y were mutually insulated by formation of the 2nd wiring 
307 is completed. 

[0033] The film 304 for electron emission section formation is formed in the last, and the surface 
conduction mold electron source for the electron sources of a passive-matrix configuration (3 piece x3 
piece, a total of nine pieces) is completed ( drawing 3 (e)). Film 304 (surface conduction mold electron 
source) for electron emission section formation The drop grant approach explained below is used for 
formation. 

[0034] Although drop grant equipment gives a drop on a component electrode, the solution which 
becomes the radical of a drop consists of water, metallic compounds, and an organic solvent, and the 
thing of viscosity which produces a drop is used. As a metal component of metallic compounds, Pd, Pt, 
Ru, Ag, Au, Ti, In, Cu, Cr, Fe, Zn, Sn, Ta, W, Pb, etc. are used, and the conductive thin film which 
consists of the film or its oxide film of said metal is formed after baking. 

[0035] This conductive thin film is said metal or particle film of the oxide, preferably, thickness adjusts a 
discharged liquid drop measure so that several angstroms - thousands of A may turn into 10A - 500A 
more preferably, and sheet resistance is 103-107. It is considering as omega/**. 

[0036] Isopropyl alcohol, a glycerol, etc. are used as an organic solvent, and the contact angle with the 
adhered field at the time of drop adhesion is controlled by this amount. A contact angle becomes large, 
so that the surface energy of a drop is high, as mentioned above, and surface energy becomes so low 
that the presentation ratio of this organic solvent is raised. Therefore, in this invention, the solution 
which reduced the amount of this organic solvent as much as possible is given. 

[0037] although what kind of equipment may be used as long as it is equipment which gives the example 
of drop grant equipment and which can form the drop of arbitration if it becomes — especially — about 
ten — the thing of the ink jet method which can control in the range of dozens ng extent from ng, and a 
drop can form easily is desirable. The ink jet fuel injection equipment using the piezoelectric device.etc. 
as equipment of an ink jet method, the ink jet fuel injection equipment using the method (Bubble Jet is 
called hereafter) which makes air bubbles form in a liquid and makes a drop breathe out with heat energy, 
etc. are mentioned. 

[0038] At drawing Q , although only the nine-element part was illustrated, the configuration of the 
electron source substrate by the passive matrix completes much this by forming simultaneously. 
[0039] Next, it energizes and the electron emission section 305 from which structure changed is formed 
in the part of the conductive thin film 304 ( drawing 3 (f)). The conductive thin film 304 is made to break, 
deform or deteriorate locally by this energization foaming, and the part where structure changed is 
formed. This part constitutes the electron emission section 305. The example of the voltage waveform 
of energization foaming is shown in drawing 4 . 

[0040] T1 and T2 in drawing 4 (a) and (b) They are the pulse width and pulse separation of a voltage 
waveform. T1 1microsec.-1 0msec, T2 is made into 10microsec -100msec. the peak value (peak voltage 
of an energization foaming pulse) of a chopping sea When continuing impression with a fixed value like 
drawing 4 (a), all in the case of for example making it increase 0.1V step extent every can be applied, 
and it impresses under a suitable vacuum ambient atmosphere. 

[0041] Usually, the current value at the time of the maximum electrical-potential-difference impression 
of a chopping sea is the electrical potential difference of extent which does not destroy and deform the 
conductive thin film 304 locally into the peak pulse separation T2, for example, an about [ 0.1 V ] 
electrical potential difference, and termination of energization foaming processing considers energization 
foaming as termination, when a component current is measured, and resistance is calculated, for 
example, resistance of 1 M omega or more is shown. 

[0042] And the heat-treatment in a vacuum, reducing gas ambient atmosphere processing, etc. may 
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perform reduction processing next; 

[0043] In addition, it is desirable to perform processing called an activation process to the component 
which finished foaming. An activation process is a process from which the component current If and the 
emission current Ie change with these processes remarkably. An activation process can be performed 
by repeating impression of a pulse like energization foaming under the ambient atmosphere containing 
the gas of an organic substance. When the inside of a vacuum housing is exhausted using an oil diffusion 
pump, a rotary pump, etc., it can form using the organic gas which remains in an ambient atmosphere, 
and also this ambient atmosphere is acquired by introducing the gas of an organic substance suitable in 
the vacuum once exhausted fully with the ion pump etc. Since it changes with the gestalt of the above- 
mentioned application, the configuration of a vacuum housing, classes of organic substance, etc., the gas 
pressure of the desirable organic substance at this time is suitably set up according to a case. As a 
suitable organic substance, an alkane, an alkene, and the aliphatic hydrocarbon of an alkyne Organic 
acids, such as aromatic hydrocarbon, alcohols, aldehydes, ketones, amines, a phenol, carvone, and a 
sulfonic acid, can be mentioned. Specifically The saturated hydrocarbon expressed with CnH2n+2, such 
as methane, ethane, and a propane, The unsaturated hydrocarbon expressed with empirical formulas, 
such as CnH2n, such as ethylene and a propylene, Benzene, toluene, a methanol, ethanol, formaldehyde, 
an acetaldehyde, an acetone, a methyl ethyl ketone, monomethylamine, ethylamine, a phenol, formic acid, 
an acetic acid, a propionic acid, etc. can be used. Carbon or a carbon compound accumulates on a 
component, and the component current If and the emission current Ie come to change with these 
processings from the organic substance which exists in an ambient atmosphere remarkably. 
[0044] The termination judging of an activation process is performed suitably, judging the component 
current If and the emission current Ie. In addition, pulse width, pulse separation, a pulse height value, etc. 
are set up suitably. 

[0045] carbon and a carbon compound — for example, graphite (it HOPG(s) being the so-called — ). PG 
and GC are included (crystal grain becomes about 20A and, as for the thing and GC to which, as for the 
crystal structure of graphite with nearly perfect HOPG, and PG, the crystal structure was confused a 
little by crystal grain by about 200A, points out that it became large [ turbulence of the crystal 
structure ] further [ that ].). It is amorphous carbon (the mixture of amorphous carbon and amorphous 
carbon, and the microcrystal of said graphite is pointed out), and as for the thickness, it is desirable to 
consider as the range of 500A or less, and it is more desirable to consider as the range of 300A or less. 
[0046] It is desirable to perform a stabilization process to the electron source pass such a process. This 
process is a process which exhausts the organic substance in a vacuum housing. As for the evacuation 
equipment which exhausts a vacuum housing, it is desirable to use what does not use oil so that the oil 
generated from equipment may not affect the property of a component. Specifically, evacuation 
equipments, such as a sorption pump and an ion pump, can be mentioned. 

[0047] When the organic gas originating in the oil component generated at the process of said activation 
after this, using an oil diffusion pump and a rotary pump as an exhauster is used, it is necessary to stop 
the partial pressure of this component low as much as possible. Above-mentioned carbon and an 
above-mentioned carbon compound are the partial pressure which is not almost newly deposited, the 
partial pressure of the organic component in a vacuum housing has 1x10 to 8 or less desirable Torrs, 
and below its 1x10-10 Torr is desirable to especially a pan. When exhausting the inside of a vacuum 
housing furthermore, it is desirable to make easy to exhaust the organic substance molecule which 
heated the whole vacuum housing and stuck to the vacuum housing wall or the electron source. 
Although it is preferably desirable to carry out as much as possible above 150 degrees C for a longtime 
80-250 degrees C as for the heating conditions at this time, they are not restricted to especially this 
condition and the conditions suitably chosen according to terms and conditions, such as magnitude of a 
vacuum housing and a configuration of a configuration and an electron source, perform them. The 
pressure in a vacuum housing needs to make it low as much as possible, its one to 3x10 to 7 or less 
Torrs are desirable, and especially its further one to 10 to 8 or less Torrs are desirable. 
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[0048] Although it is desirable to maintain the ambient atmosphere at the time of the above-mentioned 
stabilizing treatment termination as for the ambient atmosphere at the time of actuation after 
performing a stabilization process, if it does not restrict to this and the organic substance is removed 
enough, even if some degree of vacuum itself falls, it can maintain a sufficiently stable property. By 
adopting such a vacuum ambient atmosphere, deposition of new carbon or a carbon compound can be 
controlled, and the component current If and the emission current Ie are stabilized as a result. 
[0049] It explains referring to drawing 5 and drawing 6 about the basic property of an electron emission 
component "pass the process mentioned above." Drawing 5 is the mimetic diagram showing an example 
of a vacuum processor, and this vacuum processor also has the function as measurement assessment 
equipment. In drawing 5 , 51 1 is a vacuum housing and 512 is an exhaust air pump. The above- 
mentioned electron source is allotted in the vacuum housing 51 1. In addition, since it was easy by a, 
diagram, even the electron emission component showed the chisel typically. That is, 501 is a base which 
constitutes the above-mentioned electron source, and, as for a component electrode and 504, 502 and 
503 are [ a conductive thin film and 505 ] the electron emission sections. An ammeter for a power 
source for 506 to impress the component electrical potential difference Vf to an electron source and 
507 to measure the component current If which flows the component electrode 502 and the conductive 
thin film 504 between 503, and 508 are the anode electrodes for catching the emission current Ie 
emitted from the electron emission section of a component. A high voltage power supply for 509 to 
impress an electrical potential difference to the anode electrode 508 and 510 are the ammeters for 
measuring the emission current Ie emitted from the electron emission section 505 of a component. As 
an example, the electrical potential difference of an anode electrode can be made into the range of 1kV 
- 10kV, and measurement can be performed for the distance H of an anode electrode and an electron 
source as range of 2mm - 8mm. 

[0050] In the vacuum housing 51 1, the device required for the measurement under vacuum ambient 
atmospheres, such as a non-illustrated vacuum gage, is prepared, and measurement assessment under a 
desired vacuum ambient atmosphere can be performed now. The exhaust air pump 512 is constituted by 
the usual high vacuum equipment system which consists of a turbine pump and a rotary pump; and the 
ultra-high-vacuum equipment system which consists of an ion pump etc. The whole vacuum processor ' 
which arranged the electron source substrate shown here can be heated at a non-illustrated heater. 
Therefore, if this vacuum processor is used, the process after the above-mentioned energization 
foaming can also be performed. 

[0051] Drawing 6 is drawing having shown typically the relation between the emission current Ie 
measured using the vacuum processor shown in drawing 5 , the component current If, and the 
component electrical potential difference Vf. Since the emission current Ie is remarkably small compared 
with the component current If, drawing 6 is shown per arbitration. In addition, length and an axis of 
abscissa are linear scales. The surface conduction mold electron emission component according to this 
invention has three characteristic qualities about the emission current Ie so that clearly also from 
drawing 6 . 

[0052] That is, if (i) book component impresses the component electrical potential difference more than 
a certain electrical potential difference (; called a threshold electrical potential difference Vth in drawing 
6 ), the emission current Ie will increase rapidly and, on the other hand, the emission current Ie will 
hardly be detected below on the threshold electrical potential difference Vth. That is, it is a nonlinear 
element with the clear threshold electrical potential difference Vth to the emission current Ie. 

(ii) Since the emission current Ie carries out monotonous increment dependence at the component 
electrical potential difference Vf, the emission current Ie is controllable by the component electrical 
potential difference Vf. 

(iii) It depends for the bleedoff charge caught by the anode electrode 508 on the time amount which 
impresses the component electrical potential difference Vf. That is, the amount of charges caught by 
the anode electrode 508 is controllable by the time amount which impresses the component electrical 
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potential difference Vf. 

[0053] The surface conduction mold electron emission component used for this invention can control 
the electron emission characteristic easily according to an input signal to be understood from the above 
explanation. If this property is used, an electron source, image formation equipment, etc. which allotted 
and constituted two or more electron sources will become applicable to the direction of many. 
[0054] In drawing 6 , the continuous line showed the example in which the component current If carries 
out a monotonous increment to the component electrical potential difference Vf (henceforth "MI 
property"). The component current If may show voltage-controlled negative resistance characteristics 
(henceforth a "VCNR property") to the component electrical potential difference Vf (unHllustrating). 
These properties are controllable by controlling the above-mentioned process. 

[0055] Next, the actuation approach is explained using drawing 7 . A scan signal impression means by 
which it does not illustrate [ which impresses the scan signal for choosing the line of the surface 
conduction mold bleedoff component 74 arranged in the direction of X ] is connected to the direction 
wiring 72 of X. On the other hand, a modulating-signal generating means by which it does not illustrate 
for modulating each train of the surface conduction mold bleedoff component 74 arranged in the 
direction of Y according to an input signal is connected to the direction wiring 73 of Y. The driver 
voltage impressed to each electron source is supplied as a difference electrical potential difference of 
the scan signal impressed to the component concerned, and a modulating signal. That is, using simple 
matrix wiring, the component according to individual can be chosen and actuation can be made 
independently possible. 

[0056] The image formation equipment constituted using the electron source of such passive-matrix 
arrangement is explained using drawing 8 . drawing 9 , and drawing 10 . Drawing 8 is the mimetic diagram 
showing an example of the display panel of image formation equipment, and drawing 9 is the mimetic 
diagram of the fluorescent screen used for the image formation equipment of drawing 8 . Drawing 10 is 
the block diagram showing an example of the actuation circuit for displaying according to the TV signal 
of NTSC system. : 

[0057] In drawing 8 , the electron: source substrate with which 71 allotted two or more electron emission 
components, the rear plate with which 81 fixed the electron source substrate 71, and 86 are the face. ; ; : 
plates with which the fluorescent screen 84 and the metal back 85 grade were formed in the inner 
surface of a glass substrate 83. 82 is a housing and constitutes the envelope 88 by using frit glass etc., 
for example, calcinating the rear plate 81 and a face plate 86 10 minutes or more to a housing 82, and 
sealing them in the temperature requirement of 400 - 500 degrees, in atmospheric air or nitrogen, in it. 
[0058] 74 is equivalent to the electron emission section 305 in drawing 3 . 72 and 73 are the direction 
wiring of X and the direction wiring of Y which were connected with the component electrode of the 
couple of a surface conduction mold electron source. 

[0059] An envelope 88 consists of a face plate 86, a housing 82, and a rear plate 81 like ****. Since it is 
prepared in order to mainly reinforce the reinforcement of a substrate 71, the rear plate 81 can be made 
unnecessary [ the rear plate 81 of another object ] when it has reinforcement sufficient by substrate 71 
the very thing. That is, the direct housing 82 is sealed in a substrate 71, and an envelope 88 may consist 
of a face plate 86, a housing 82, and a substrate 71. The envelope 88 which has sufficient reinforcement 
to atmospheric pressure by installing the base material which is not illustrated [ which is called a 
spacer ] between a face plate 86 and the rear plate 81 on the other hand can also be constituted. 
[0060] Drawing 9 is the mimetic diagram showing a fluorescent screen. In the case of monochrome, a 
fluorescent screen 84 can consist of only fluorescent substances. In the case of the fluorescent screen 
of a color, it can constitute from the black electric conduction material 91 and fluorescent substance 92 
which are called a black stripe or a black matrix by the array of a fluorescent substance. In the case of 
color display, the object which establishes a black stripe and a black matrix is to control [ it not being 
conspicuous and carrying out color mixture etc. by distinguishing by different color between each 
fluorescent substance 92 of a needed three-primary-colors fluorescent substance with, and making the 
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section black, and ] lowering of the contrast by the outdoor daylight echo in a fluorescent screen 84. 
There is conductivity besides the ingredient which uses the graphite usually used as a principal 
component as an ingredient of a black stripe, and transparency and echo of light can use few ingredients. 
[0061] The approach of applying a fluorescent substance to a glass substrate 83 is not based on 
monochrome and a color, but a precipitation method, print processes, etc. can be used for it. The metal 
back 85 is usually formed in the inner surface side of a fluorescent screen 84. The objects which 
prepare the metal back are making it act as an electrode for impressing raising brightness and electron 
beam acceleration voltage, protecting a fluorescent substance from the damage by the collision of the 
anion generated within the envelope, etc. by carrying out specular reflection of the light by the side of 
an inner surface to a face plate 86 side among luminescence of a fluorescent substance. The metal back 
performs data smoothing (usually called "filming".) of the inner surface side front face of a fluorescent 
screen after fluorescent screen production, and it can produce by making aluminum deposit using 
vacuum deposition etc. after that. 

[0062] In order to raise the conductivity of a fluorescent screen 84 to a face plate 86 further, a 
transparent electrode (un-illustrating) may be prepared in the outside surface side of a fluorescent 
screen 84. In case the above-mentioned sealing is performed, the case of a color needs to make each 
color fluorescent substance and an electron source correspond, and becomes indispensable [ sufficient 
alignment ]. 

[0063] The image formation equipment shown in drawing 8 is manufactured as follows, for example. After 
exhausting an envelope 88 through a non-illustrated exhaust pipe with the exhauster which does not use 
oil, such as an ion pump and a sorption pump, and making it into sufficiently few ambient atmospheres of 
the organic substance of the degree of vacuum of 10-7Torr extent like the above-mentioned 
stabilization process, heating suitably/closure accomplishes it. Getter processing can also be performed 
in order to maintain the degree of vacuum after closure of an envelope 88. This is processing which 
heats the getter arranged at the position in an envelope 88 (un-illustrating), and forms the vacuum 
evaporation© film with heating which used resistance heating or high-frequency heating after closure 
just before closing the envelope 88. Ba etc. is usually a principal component and a getter maintains the t:..- 
degree of vacuum of 1x10-5 or 1x10-7Torr by the absorption of this vacuum evaporationo film. Here, , ... 
the process after foaming processing of a surface conduction mold electron source can be set up 
suitably. 

[0064] Next, the example of a configuration of the actuation circuit for performing the television display 
based on the TV signal of NTSC system is explained to the display panel constituted using the electron 
source of passive-matrix arrangement using drawing 10 . For 1 001 , as for a scanning circuit and 1 003, in 
drawing 10 , an image display display panel and 1002 are [ a control circuit and 1004 ] cyst registers. For 
1005, line memory and 1006 are [ a modulating-signal generator and Vx and Va of a synchronizing signal 
separation circuit and 1007 ] direct current voltage supplies. 

[0065] The display panel 1001 is connected with the external electrical circuit through a terminal Dox1 
thru/or Doxm, a terminal Doy1 or Doyn, and a secondary terminal Hv. The scan signal for carrying out 
party [ every ] (N component) sequential actuation of the surface conduction mold electron source 
group by which matrix wiring was carried out is impressed at a terminal Dox1 thru/or Doxm to the 
electron source established in the display panel, i.e., the letter of a matrix of a M line N train. 
[0066] The modulating signal for controlling the output electron beam of each component a party's 
surface conduction mold electron source chosen by said scan signal is impressed to a terminal Doy1 
thru/or Doyn. Although the direct current voltage of 10K[V] is supplied to a secondary terminal Hv from 
direct current voltage supply Va, this is the acceleration voltage for giving sufficient energy exciting a 
fluorescent substance to the electron beam emitted from a surface conduction mold electron source. 
[0067] A scanning circuit 1002 is explained. Inside, this circuit is the thing equipped with M switching 
elements (S1 thru/or Sm show typically among drawing), and is located. Each switching element chooses 
the output voltage of direct current voltage supply Vx, or either of 0 [V] (grand bell), and is connected 
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to the terminal Dox1 thru/or Doxm and an electric target of a display panel 1001. Each switching 
element of S1 thru/or Sm can operate based on the control signal Tscan which a control circuit 1003 
outputs, and can be constituted by combining a switching element like FET for example. 
[0068] In this example, direct current voltage supply Vx are set up so that a fixed electrical potential 
difference which the driver voltage impressed to the component which is not scanned based on the 
property (electron emission threshold electrical potential difference) of a surface conduction mold 
electron emission component turns into below an electron emission threshold electrical potential 
difference may be outputted. 

[0069] A control circuit 1003 has the function to adjust actuation of each part so that a suitable display 
may be performed based on the picture signal inputted from the exterior. A control circuit 1003 
generates each control signal of Tscan, Tsft, and Tmry to each part based on the synchronizing signal 
Tsync sent from the synchronizing signal separation circuit 1006. 

[0070] The synchronizing signal separation circuit 1006 is a circuit for separating a synchronizing signal 
component and a luminance-signal component from the TV signal of the NTSC system inputted from 
the outside, and can be constituted using a general frequency-separation (filter) circuit etc. The 
synchronizing signal separated by the synchronizing signal separation circuit 1006 was illustrated as a 
Tsync signal after [ expedient ] explaining here, although it consisted of the Vertical Synchronizing 
signal and the Horizontal Synchronizing signal. The luminance-signal component of the image separated 
from said TV signal was expressed as the DATA signal for convenience. This DATA signal is inputted 
into a shift register 1004. 

[0071] It operates based on the control signal Tsft which a shift register 1004 is for carrying out 
serial/parallel conversion of said DATA signal inputted serially for every line of an image, and is sent 
from a control circuit 1003 (that is, it can also be said that a control signal Tsft is the shift clock of a 
shift register 1 004.). The data for the image of one line by which SHIRUARU / parallel conversion was 
carried out (equivalent to the actuation data for an electron source N component) are outputted from 
said shift register 1004 as a parallel signal of Id1 thru/or N individual of Idn. : 

[0072] The line memory 1005 is storage for between need time amount to memorize the data for the 
image of one line, and memorizes the content of Id1 thru/or Idn .suitably according,*© the control signal 
Tmry sent from a control circuit 1003. The memorized content is outputted as I'd! thru/or I'dn, and is 
inputted into the modulating-signal generator 1007. 

[0073] The modulating-signal generator 1007 is a source of a signal for carrying out the actuation 
modulation of each of a surface conduction mold electron source appropriately according to each of 
image data I'dl thru/or I'dn, and the output signal is impressed to the surface conduction mold electron 
source in a display panel 1001 through a terminal Doy1 thru/or Doyn. 

[0074] As mentioned above, the electron source which can apply this invention has the following basic 
properties to the emission current Ie. That is, there is a clear threshold electrical potential difference 
Vth in electron emission, and only when the electrical potential difference more than Vth is impressed, 
electron emission arises. To the electrical potential difference more than an electron emission threshold, 
the emission current also changes according to change of the applied voltage to a component. When 
impressing a pulse-like electrical potential difference to this component, for example, even if it 
impresses the electrical potential difference below an electron emission threshold, electron emission is 
not produced from this, but an electron beam is outputted when impressing the electrical potential 
difference beyond an electron emission threshold. It is possible in that case to control the reinforcement 
of an output electron beam by changing the peak value Vm of a pulse. Moreover, it is possible to control 
the total amount of the charge of the electron beam outputted by changing the width efface Pw of a 
pulse. Therefore, according to an input signal, an electrical-potential-difference modulation technique, 
pulse width modulation, etc. are employable as a method which modulates an electron source. It faces 
carrying out an electrical-potential-difference modulation technique, and as a modulating-signal 
generator 1007, the electrical-potential-difference pulse of fixed die length is generated, and the circuit 
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of an electrical-potential-difference modulation technique which modulates the peak value of a pulse 
suitably according to the data inputted can be used. 

[0075] It faces carrying out pulse width modulation and the circuit of pulse width modulation which 
generates the electrical-potential-difference pulse of fixed peak value as a modulating-signal generator 
1007 t and modulates the width efface of an electrical-potential-difference pulse suitably according to 
the data inputted can be used. 

[0076] As for a shift register 1004 or the line memory 1005, the thing of a digital signal type can also 
adopt the thing of an analog signal type. It is because serial/parallel conversion and storage of a picture 
signal should just be performed at the rate of predetermined. 

[0077] What is necessary is just to form an A/D converter in the output section of the synchronizing 
signal separation circuit 1006 at this, although it is necessary to digitahsignaUze the output signal 
DATA of the synchronizing signal separation circuit 1006 to use a digital signal type. The circuit where 
the output signal of the line memory 1005 is used for the modulating-signal generator 1007 by the digital 
signal or the analog signal in relation to this becomes a different thing a little. That is, in the case of the 
electrical-potential-difference modulation technique using a digital signal, an amplifying circuit etc. is 
added to the modulating-signal generator 1007 if needed for example, using a D/A conversion circuit. In 
the case of pulse width modulation, the circuit which combined the comparator (comparator) which 
compares with the output value of said memory the output value of the counter (counter) which carries 
out counting of the wave number which a high-speed oscillator and an oscillator output, and a counter is 
used for the modulating-signal generator 1007. The amplifier for amplifying the voltage of the modulating 
signal which a comparator outputs and by which Pulse Density Modulation was carried out even to the 
driver voltage of a surface conduction mold electron emission component if needed can also be added. 
[0078] In the case of the electrical-potential-difference modulation technique using an analog signal, the 
amplifying circuit which used the operational amplifier etc. can be adopted as the modulating-signal 
generator 1007, and a level shift circuit etc. can also be added to it if needed. In the case of pulse width 
modulation, for example, a voltage-controlled oscillator circuit (VCO) can be adopted, and the amplifier 
for amplifying the voltage to the driver voltage of a surface conduction .mold: electron emission > ■ 
component if needed can also be added to it. . ; ^ - r - : 

[0079] In the image display device according to this invention which can take such a configuration, .: 
electron emission arises by impressing an electrical potential difference to each electron emission 
component through the container outer edge child Dox1 thru/or Doxm, Doy1, or Doyn. High voltage is 
impressed to the metal back 85 or a transparent electrode (un-illustrating) through a secondary terminal 
Hv, and an electron beam is accelerated. The accelerated electron collides with a fluorescent screen 84, 
luminescence produces it, and an image is formed. 

[0080] The configuration of the image formation equipment described here is an example of the image 
formation equipment which can apply this invention, and various deformation is possible for it based on 
the technical thought of this invention. About an input signal, although NTSC system was held, an input 
signal is not restricted to this and can also adopt TV signal (for example, about goods including MUSE 
TV) method which consists of much scanning lines rather than this besides being PAL, an SECAM 
system, etc. An example is raised to below and this invention is explained further in full detail. 
[0081] 

[Example 1] This example is an example of the multi-electron source which carried out passive-matrix 
arrangement of many surface conduction mold electron emission components, and the image formation 
equipment using this. 

[0082] Hereafter, the configuration of this example and a manufacture procedure are explained using 
above-mentioned drawing 3 . 

[0083] Drawing 3 (a) - (f) expresses the production process of this example. Drawing 3 (a) - (f) shows 
the example which carried out the electron source at 3x3 pieces, and carried out matrix wiring of a total 
of nine pieces to the non-illustrated substrate top at the letter of a matrix. As for the component 
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electrode of a couple, and 306, 302 and 303 are [ the 1st wiring and 308 ] the interlayer insulation film of 
the 1st wiring and the 2nd wiring, and the film for [ 307 ] electron emission section formation in the 2nd 
wiring and 304 among drawing. 

[0084] First, the component electrodes 302 and 303 of a couple were formed by printing and baking on 
the substrate (here, a soda lime glass substrate is used) washed beforehand ( drawing 3 (a)). In this 
example, thick film printing was used as the membranous membrane formation approach. The thick-film- 
paste ingredient used here was an MOD paste, and the metal component was Au. The approach of 
printing used screen printing. That is, after printing to a desired pattern, at 70 degrees C, it dried for 10 
minutes and then calcinated. Burning temperature was 550 degrees C and the peak holding time was 
about 8 minutes. 350x200 micrometers and the component electrode 302 of other one side used [ the 
dimension of the component electrode 303 of one side ] the pattern after printing and baking as the 
pattern of 500x150 micrometers and right-and-left non-** length, and thickness set spacing of - 
0.3micrometer and the component electrode 302,303 to 20 micrometers. 

[0085] Next, the 1st wiring was formed ( drawing 3 (b)). Connection formation of the 1st wiring 306 (the 
direction wiring of X) was carried out at the component electrode 303. Thick-film screen printing was 
used as the formation approach of the 1 st wiring 306. What mixed the particle powder of a conductive 
ingredient was used for the glass binder which uses a lead oxide as a principal component as a paste 
ingredient. In this example, the conductive ingredient used the paste of Ag. That is, it screen-stenciled 
by the desired pattern, desiccation for 20 minutes was performed at 1 10 degrees G, baking for 550 
degrees C, and peak holding-time 15 minutes was performed after that, and the 1st wiring 306 (the 
direction wiring of X) with a width of face [ of 100 micrometers ] and a thickness of 12 micrometers was 
formed. 

[0086] Next, the interlayer insulation film 308 which is the description of this invention was formed 
( drawing 3 (c)). It forms also in the part which the direction wiring of X and the direction wiring of Y 
intersect, and an interlayer insulation film 308 is an open beam about the aperture 309 of 100- 
micrometer angle to an intersection with the component electrode 302. The thick film paste which used 
as the principal component PbO which does not contain a metal component as a. component of an ^ ~r : 
interlayer insulation film 308 was used. As thick film paste, it is PbO and B-2 03. It mixes so that it may 
be set to 2:3 by the weight ratio, and it is V2 05. It adds 0.2% by the weight ratio, is lower than the glass 
with which surface energy constitutes this substrate after baking, and is 70 erg/cm2, The thing it was 
made to become the following was used. Thick-film screen printing was used as the formation approach 
of an insulating layer 308. That is, it screen-stenciled by the desired pattern, desiccation for 20 minutes 
was performed at 1 10 degrees C, baking for 550 degrees C, and peak holding-time 15 minutes was 
performed after that, and the interlayer insulation film (500x500 micrometers and thickness - 
30micrometer) 308 was obtained. 

[0087] Next, the 2nd wiring 307 was formed ( drawing 3 (d)). The 2nd wiring layer 307 (the direction 
wiring of Y) carried out connection formation respectively at the component electrode 302. The thick- 
film screen printing same as the formation approach as the 1st wiring 306 was used. The used thick- 
film-paste ingredient was Ag paste as well as the 1st wiring layer 306, and the metal component was Ag. 
That is, it screen-stenciled by the desired pattern, desiccation for 20 minutes was performed at 1 10 
degrees C, baking for peak holding-time 15 minutes was performed at 550 degrees C after that, and the 
2nd wiring 307 (the direction wiring of Y) with a width of face [ of 100 micrometers ] and a thickness of 
12 micrometers was formed on the 1st wiring 306. Matrix wiring which consists of a layer of plurality 
(two-layer) from which the direction wiring of X and the direction wiring of Y were mutually insulated by 
formation of this 2nd wiring was completed. Although the part of matrix wiring was completed above, a 
paste ingredient, the printing approach, etc. are not restricted to what was described here. 
[0088] The conductive thin film 304 for electron emission section formation was formed in the last 
( drawing 3 (e)). The formation approach of the film 304 for electron emission section formation used the 
drop grant approach explained below. That is, although drop grant equipment gave the drop on the 



component electrode, the thing of viscosity which it consists [ thing ] of water, metallic compounds, and 
an organic solvent as a solution which becomes the radical of a drop, and produces a drop was used, 
this example — as the metal component of metallic compounds — Pd — using — as an organic solvent 
— isopropyl alcohol — a weight ratio — 25% of thing was used. 

[0089] As drop grant equipment, the equipment of Bubble Jet was used by ink jet equipment and this 
example. Baking is performed for 10 minutes at 300 degrees C, a discharged liquid drop measure is 
adjusted so that thickness may become 150A, and sheet resistance is 4x104. The particle film was 
formed so that it might become. 

[0090] In drawing 3 , although only the nine-element part was illustrated, much these was formed in the 
direction of X, and the direction of Y at coincidence, and the configuration of the electron source 
substrate by the passive matrix was completed. 

[0091] Next, the example which constituted image formation equipment using the electron source 
substrate which has the surface conduction mold electron emission component created as mentioned 
above is explained using drawing 7 , drawing 8 , and drawing 9 . The electron source substrate 71 which 
connected many surface conduction mold electron emission components to matrix wiring as mentioned 
above is fixed on the rear plate 81. Then, a face plate 86 (a fluorescent screen 84 and the metal back 85 
are constituted by the inner surface of a glass substrate 83) is arranged through a housing 82 to 5mm 
upper part of the electron source substrate 71. Frit glass was applied to the joint of a face plate 86, a 
housing 82, and the rear plate 81, and it sealed by calcinating 10 minutes or more at 400 degrees C 
thru/or 500 degrees C in atmospheric air or nitrogen-gas-atmosphere mind (refer to drawing 8 ). 
Moreover, frit glass also performed immobilization of the electron source substrate 71 to the rear plate 
81. In drawing 8 , 74 is 72 and a surface conduction mold electron emission component and 73 are the 
direction wiring of X, and the direction wiring of Y, respectively. 

[0092] In the case of monochrome, it consisted only of the fluorescent substance, but in this example, 
the fluorescent substance adopted the stripe configuration ( drawing 9 (a)), and the fluorescent screen 
84 formed the black stripe previously, applied each fluorescent substance 92 to the gap section, and 
produced the fluorescent screen 84. The ingredient which uses as a principal component the graphite 
usually used well was used for the ingredient of a black stripe. The approach of applying a fluorescent 
substance to a glass substrate 83 used slurry method. Moreover, although the metal back 85 was usually 
formed in the inner surface side of a fluorescent screen 84, the metal back performed data smoothing 
(usually called filming) of the inner surface side front face of a fluorescent screen 84 after fluorescent 
screen 84 production, and it produced by carrying out vacuum deposition of the aluminum after that. 
[0093] In order to raise the conductivity of a fluorescent screen 84 to a face plate 86 further, a 
transparent electrode may be prepared in the outside surface side of a fluorescent screen 84, but in this 
example, since conductivity sufficient in just the metal back 85 was acquired, it omitted. 
[0094] When performing the above-mentioned sealing, in the case of the color, sufficient alignment was 
performed in order to have to make each color fluorescent substance and the surface conduction mold 
electron emission component 74 correspond. After exhausting the ambient atmosphere in the glassware 
completed as mentioned above with the vacuum pump through the exhaust pipe (not shown) and 
reaching sufficient degree of vacuum, the electrical potential difference was impressed to the 
component inter-electrode of the surface conduction mold electron emission component 74 through 
Doy1-Doy80 with the container outer edge children Dox1~Dox120, and the electron emission section 
305 was created by carrying out energization processing (foaming processing) of the thin film 304 for 
electron emission section formation. 

[0095] The voltage waveform of foaming processing is shown in drawing 4 . T1 and T2 were the pulse 
width and pulse separations of a voltage waveform among drawing 4 , and in this example, T1 was made 
into 1msec, they made T2 10msec(s)., and peak value (peak voltage at the time of foaming) of a 
chopping sea was set to 14V, and performed foaming processing for 60 seconds under the vacuum 
ambient atmosphere of the 6th power of minus of 1x10 [Torr]. 
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[0096] Next with the degree of vacuum of 6th power [Torr] extent of minus of 10, it welded by heating a 
non-illustrated exhaust pipe with a gas burner, and the envelope was closed. 

[0097] Getter processing was performed in order to maintain the degree of vacuum after closing at the 
end. This is processing which heats the getter arranged at the position in image formation equipment 
(un-illustrating), and forms the vacuum evaporation© film by the heating methods, such as resistance 
heating or high-frequency heating, after closure, just before closing. Ba etc. is usually a principal 
component and a getter maintains the degree of vacuum of the 5th power of minus of 1x10, and the 7th 
power of minus of 1x10 [Torr] by the absorption of this vacuum evaporationo film. 
[0098] In the image formation equipment completed as mentioned above to each surface conduction 
mold electron source 74 Through the container outer edge children Dox1-Dox120, and Doy1-Doy80 by 
impressing a scan signal and a modulating signal using a signal generation means by which it does not 
illustrate, respectively Carried out electron emission, impressed the high voltage of several kV or more 
to the metal back 85 through the secondary terminal Hv, accelerated the electron beam, it was made to 
collide with a fluorescent screen 84, and the image was displayed by making light excite and emit. Thus, 
when all the components of image formation equipment were driven and distribution of brightness was 
measured, the defect which becomes dark clearly was not seen. 

[0099] The glass paste printing insulating layer was prepared only in X and Y wiring intersection like 
before for the comparison, and other processes had the case where the defective pixel from which 
brightness becomes below one half occurred, when it was made the same as **** and manufactured. 
Then, when the image formation equipment was disassembled and observed, it became clear that the 
location and width of face of wiring which were printed shift, and the conductive thin film section by 
which a drop grant location and printed wiring approached from the design, and drop grant was carried 
out contacted this wiring, and was thin [ else ]. Although the part which has produced gap of comparable 
wiring was found out when the equipment of an example was observed, the conductive. film of the part 
was not thin especially: 

[0100] When manufacturing the electron emission component which connected with matrix wiring which 
consists of an a large number layer according to the electron source by the insulating layer of this 
example, compared with the former, the manufacture step stop to the simple drop grant approach was 
able to improve, and the defect of a pixel in which brightness fell extremely as image formation 
equipment was able to be abolished. Moreover, according to the configuration of this example, many 
surface conduction mold electron sources 74 have been easily arranged X and in the shape of a Y 
matrix, and the image formation equipment of a big screen without a defect has been realized. 
[0101] 

[Example 2] as the organic solvent of the solution which forms the conductive thin film section of an 
electron source by drop grant in the example 1 , and becomes the radical of a drop — isopropyl alcohol - 
- a weight ratio — although 25% of thing was used, in this example, the weight ratio of the isopropyl 
alcohol which is an organic solvent was made into 5%. And the electron source substrate was 
manufactured by the same manufacture approach as an example 1 except drop grant. 
[0102] That is, the drop grant approach explained below was used for formation of the film 304 for 
electron emission section formation of drawing 3 (e). that is, — although the thing of viscosity which the 
solution which becomes the radical of the drop given on a component electrode with drop grant 
equipment consists [ thing ] of water, metallic compounds, and an organic solvent, and produces a drop 
is used — this example — as the metal component of metallic compounds — Pd — using — as an 
organic solvent — isopropyl alcohol — a weight ratio — it used at 5%. 

[0103] As drop grant equipment, the equipment of Bubble Jet was used by ink jet equipment and this 
example. The surface energy of a drop is 70 erg/cm2 by having made the drop the presentation of this 
example. Becoming, the contact angle at the time of giving the insulating layer formed by the same 
ingredient as an example 1 and the approach became 90 degrees or more. Fluctuation of the amount of 
drops which it is lost that a drop is immersed in the hole which exists in this insulating layer by this, and 
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exists in component inter-electrode decreased further. 

[0104] Baking is performed for 10 minutes at 300 degrees C, a discharged liquid drop measure is 
adjusted so that thickness may become 150A, and sheet resistance is 4x104. The particle film was 
formed so that it might become. Thus, the electron source substrate by the passive matrix was 
completed by forming many electron emission components in the direction of X, and the direction 
coincidence of Y. Furthermore, image formation equipment was manufactured like the example 1, all 
component actuation was carried out, when distribution of brightness was measured, the defect which 
becomes dark clearly was not seen, but the rate of distribution to the average of the brightness of an 
individual pixel became 20%. 

[0105] For a comparison, carry out drop grant by the drop presentation of an example 1, and the 
conductive thin film of an electron source is formed. Although the defective pixel from which brightness 
becomes below one half was lost when the remaining process was made the same and it manufactured 
The rate of distribution to the average of the brightness of an individual pixel is as large as 25%, and the 
location and width of face of wiring which were printed by the observation after decomposition are 
changed. It became clear that the conductive thin film section by which the drop grant location and the 
printing insulating layer approached from the design, and drop grant was carried out contacted this 
insulating layer, and was thin slightly [ else ]. 

[0106] When manufacturing the electron source connected with matrix wiring which consists of an a 
large number layer according to the electron source by the insulating layer of this example, compared 
with the former, the manufacture step stop to the simple drop grant approach was able to improve, and 
brightness dispersion for every pixel was able to be lessened as image formation equipment. Moreover, 
according to the manufacture approach of this example, it turned out that many surface conduction 
mold electron sources 74 can be easily arranged X and in the shape of a Y matrix, and it is suitable for 
creation of the image formation equipment of a big screen. 
[0107] 

[Example 3] In the examples 1 and 2, to having formed the insulating layer between printed wiring in the 
contact section of X, the direction wiring intersection of Y, a component electrode, and . wiring, it left the 
field of an electrode and the inter-electrode gap section as an aperture, and by this example, it formed 
so that all others might be covered. That is, as shown in drawing 1 1 , it left the electrode and the inter- 
electrode gap section field for the interlayer insulation film 1 108 as an aperture, and it formed so that all 
others might be covered. The thick film paste which used as the principal component PbO which does 
not contain a metal component as a component of an interlayer insulation film 1 108 was used. At this 
example, it is PbO and B-2 03 as thick film paste. It mixes so that it may be set to 2:3 by the weight 
ratio, and it is V2 05. It adds 0.2% by the weight ratio, is lower than the glass with which surface energy 
constitutes a substrate after baking, and is 70 erg/cm2. It was made to become the following. 
[0108] Thick-film screen printing was used for formation of an insulating layer 1 108. That is, it screen- 
stenciled by the electrode and the pattern which forms the square aperture of 100-micrometer angle 
which is an inter-electrode gap section field, and desiccation for 20 minutes was performed at 1 10 
degrees C, after that, baking for 550 degrees C, and peak holding-time 15 minutes was performed, and 
the interlayer insulation film 1 108 500x500 micrometers and whose thickness are 30 micrometers was 
obtained. 

[0109] The 2nd wiring was formed like examples 1 and 2, and the conductive thin film of an electron 
source was formed after that by the drop giving method using the liquid of the same presentation as an 
example 2. 

[01 10] At that time, even if it shifted from the aperture of an insulating layer opened to an electrode and 
the inter-electrode gap section for a while and was given with the above-mentioned configuration, since 
energy became low [ direction ] having existed in the interior of an aperture as for liquid, it fell 
altogether inside the aperture, and did not overflow outside. That is, the convention of the die length of 
a conductive thin film was almost attained by the die length of the aperture of this insulating layer. 
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Since dispersion between components of the crack length formed at the foaming process which this 
showed in the example 1 decreased, dispersion in the amount of electron emission also decreased. 
[01 1 1] Thus, the electron source substrate by the passive matrix was completed by forming many 
electron emission components in the direction of X, and the direction coincidence of Y. 
[0112] Image formation equipment was manufactured like examples 1 and 2, all component actuation 
was carried out, when distribution of brightness was measured, the defect which becomes dark clearly 
was not seen, but the rate of distribution to the average of the brightness of an individual pixel became 
16%. 

[0113] Therefore, when manufacturing the electron source connected with matrix wiring according to 
the electron source by the insulating layer of this example, compared with the former, the manufacture 
step stop to the simple drop grant approach improved, and brightness dispersion for every pixel jn image 
formation equipment decreased further. 
[0114] 

[Effect of the Invention] Since said wiring near the conductive thin film was covered by the insulator 
layer with surface energy smaller than a substrate according to this invention as explained above, In 
case a drop is given, even if it can cancel the immersion to wiring of the inconvenience by a drop 
adhering to wiring, i.e., a drop, etc. and a drop adheres to an insulator layer, since the surface energy is 
smaller than a substrate, A drop can prevent spreading superfluously or being drawn in. 
[01 15] Moreover, when the drop which is the ingredient of a conductive thin film about a conductive thin 
film and an insulator layer is contacted to an insulator layer, it is characterized by being written so that 
it may form with an ingredient the contact angle is larger than 90 degrees. It can prevent that a drop 
permeates the hole which exists in a layer insulation layer slightly by this. 

[0116] Uneven thickness distribution of the conductive thin film in an electron source can be decreased 
by this, and the number of pixel defects of the image formation equipment using an electron source can 
be made to decrease sharply. 

[0117] Moreover, dispersion in the die length of the electron emission section in an electron source can 
be decreased, therefore a high-definition image with little dispersion in brightness can be displayed in 
the image formation equipment using an electron source. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the partial basic block diagram of the electron source concerning this invention. 
[Drawing 2] It is the sectional view showing the parallel relation to a drop and its adhesion side. 
[Drawing 3] It is fundamental process drawing of the electron source concerning this invention. 
[Drawing 4] It is drawing which can be used by this invention and in which showing the voltage waveform 
of energization processing of an electron source. 
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[Drawing 5] It is drawing showing the fundamental measurement assessment equipment of an electron 
source which can be used by this invention. 

fD raw ing 6] It is drawing showing the basic property of the electron source concerning this invention. 
[Drawing 7] It is the basic block diagram of the electron source concerning this invention. 
[Drawing 8] It is the perspective view showing the image formation equipment concerning this invention. 
[D raw j ng 9] It is the explanatory view of a fluorescent screen applicable to the equipment of drawing 8 . 
[Drawing 10] It is the block diagram of an image display circuit which can be used by this invention. 
[Drawing 1 1] They are some plans of the electron source concerning the example 3 of this invention. 
[Drawing 12] It is the basic block diagram of the conventional electron source. 
[Drawing 13] It is the top view of the conventional surface conduction electron source. 
[Description of Notations] 

71, 101. 501, 1201, a 1301:glass substrate, 75, 1202, 1203, 1302 : An electrode, 102, 103, 302, 303, 502, 
503, 104, 304, 504, 1204, 1304 : A conductive thin film, 106,107: X-Y wiring, a 109:insulating layer, a 
201:drop, 202 : A drop adhesion side, 306: — the 1st wiring layer and 307: — the 2nd wiring layer, a 
309:aperture, 305 and 505, and the 1 303:electron emission section — 5, 505, the 1 303:electron emission 
section, 308, 1 108, 1208 : An interlayer insulation film, 309: The aperture of a layer insulation layer, a 
86,108:face plate, 508 : An anode, 84, a 92,1 10:fluorescent substance, a 506,509:power source, 507,510 : 
An ammeter, 511 : A vacuum housing, 51 2:evacuation equipment, 74:electron source, 82:housing, 85: The 
metal back, 88:envelope, 91:black electric-conduction material, a 1001:image-display panel, a 
1002:scanning circuit, a 1003:control circuit, a 1004:shift register, 1005:line memory, a 
1006:synchronizing-signal separation circuit, 1007: Modulating-signal generator. 

[Translation done.] 
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